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CYCLW DEPENDENT JONASB INHTBITINO PUWNB DDniVATIVBS 



Field of the Invention 

Tlie present invention relates lo certain purine derivatives which show 
activity in biological systems as cycHn dependent kinase (CDK) inliibitors and 
5 which are accordingly of interest as potentially uscftil therapeutic agcnis itwi 
may be incorporated in pharmaceutical compositions or formulations for use in 
controlling or inhibiting cell growth or prolift^ration in mammals, for cxaniplc 
in connection with antitumour or cancer treatment. 

10 Cyelin dependent kinases (CDK's) are a family of enzymes which form 

complexes with otlicr activating proteins known as cycliiis to provide key 
regulatory factors that arc involved in die contiol of KiX)Wlli and division in 
animal cells. More particularly, Ihe progression of animal cells llirough tlic cell 
division cycle (Gl, S, G2 and M phases) is regulated by ilie swjuciilial 

15 formation, activation and subsequent inactivation of a series of CDK/cyclin 
dimcr complexes which control passage past cell cycle chcckpoinls and 
transitions between successive phases of tl)c cell cycle, with llic CDK's acting 
as catalytic sub-units of tlic complexes. 

There are in fact a number of different cyclin proteins which, like the 

20 different CDK's, form a somewhat loosely related family of CDK-activating 
proteins; different CDK/oyolin complexes function at different stages of the cell 
cycle with sequential increase ond decrease in cyclin expression during tlie cell 
cycle ond cyclin dcgrodation during M phase usually being an imporlaiil factor 
in determining orderly cell cycle progression. Thus, progression through Gl to 

25 S phase in mommalian cells is believed to be regulated primarily by cyclin 
dependent kinases CDK2, CDK3 and CDK4 (and possibly also CDK6 in some 
cells) in association with at least cyclins D and E, tlic complexes of CDK2 and 



WO9W0:i62 mVOB9W02025 

'I 

CDK4 (aiid possibly CDK6) with D type cyclins in paitiajlnr playing an 
important role in controlling progi-ession Uirougli the Gl resrriotion point whilst 
tlic CDK2/cyclln E compiexcs are essential for bringing about the transition 
fivin 01 into S phase. Once S phase is entered it in believed thai fiirther 
5 pivgression and entry into G2 then requires activated complexes of CDK2 with 
another cyclin which is designated cyclin A, i.e. complexes (.:DK2/cyclin A. 
Finally, for the transition from G2 phase to M pha.se and initiation of mitosis, 
aclivulea complexes of the cyclin dependent lcina.<ie designated CUKl (also ; 
known as Cdc2) with a cyclin designated cyclin K (and also complexes of 
10 CDKlwitI) cyclin A) arc required. 

In general, coiitivl of (lie eel) cycle and aiilvliy of CDK's involve.? a 
series of stimulatoiy and Inhibitory phosphorylation and dephosphorylation 
reactions, and in exercising their regulatory functions the CDK/cyclIn 
complexes when activated use ATP as u subsu-atejio phosphorylaie a variety of 

15 other substrate cell proteins, usually on serine and threonine groups thereof. 
Contiol of tlie cell cycle iiiuy also involve inhibitors of CDK/cyclin complexes 
which block the catalytic function of these enzymes so as to lead to arrest of the 
cell cycle. Certain natural inhibitors, such as for example the inhibitory 
proteins known as pi 6 aud p2l. can block cell cycle progression by binding 

20 selectively to CDK/cycIiutoniplexcs to inactivate the latter. 

Control by inhibitors of CDK function may therefore provide a further 
mechanism for controlling cell cycle.progression, and lliis has led to proposals 
Ibr using CDK inhibitors as antiproliferative llicrapeuiic agents, in antitumour 
therapy for example, for taigeting abnonnally proliferating cells and bringing 
25 about an arrest in cell cycle progression. Hiis has seemed to be especially 
appropriate since it is known tliat severe disorders or in'egularities in cell cycle 
progression fiequcntly occur in human tumour cells, often accompanied by 
over-expression of CDK's and other proteins associated iherewlih. Also, 
compared to established cytotoxic antitumour drugs, the use of inhibitors of cell 
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proliferation acting ihrougli CDK*8 would have ihc advantage of Avoiriing 
direct interaction with DNA. thereby giving a reduced risk of secondary mmnur 
development. 

The potential tlierapculic applications and other possible uses have 
accordingly led to o search for further chemical inhibitors of CDK's» especially 
eelectivo inhibitors that may be suitable for phannaceutical use. Inhibitory 
activity and selectivity of selected CDK/cycliii complexes is generally assayed 
by measuring the kinase activity in phospboiylallufi the protein histonc HI (one 
of the major protein constituents of chromatin which generally provides a good 
CDK substrnlc) in tlic presence of the suspected inhibitor ujjdcr lest. A number 
of compounds having potentially useful CDK inhibitory properties that have 
been identified in this way are described in a review article, of which the 
content is incorporated herein by reference entitled **Clien)ical inhibitors of 
cyclin-dcpcndcnt kinases** by Laurent Meijer published in Cell Biology (Vol 
6), October 1996. Among the compounds referred to in the ttbove-menlioned 
Qrtjclc is a potent CDKl and CDK2 inhibiting adenine derivative 2-C2- 
hydroxyethylaraino)-6-bcnzylamino-9-metliyl-purinc, named "olonioucine". 
and also a close analogue incorporating modincalioiis at each of positions 2« 6 
and 9, nanKly, 6•(benzylamino)-2(R)•f^l•(liydn)Ay-ulclllyl)propyI}ttmino]-9- 
i3opropylpurine,. This latter compound is named "roscovhine" and is even 
more potent than olomoucine as a CDK inhibitor. The strong but selective 
CDK inliibitory properties of olomoucine were first described In a paper by J. 
Vcscly et al entitled "Inhibition of cyclin-dependenl kinases by purine 
analogues", Eur, J, Biochm. 224, 771-786 (1994). and fiinher studies on CDK 
inhibitory propeities of a range of purine compounds in the form of adenine 
derivatives, including olomoucine and roscovitine. are reported and discussed 
in a paper by L. Havlicek el a/ entitled "Cyiokinin-Dcrived Cyclin-Dcpftndc^nl 
Kinase Inliibiiurs: Synthesis and cdc2 Inliibitoiy Activity of Olomoucine and 
Related Conipounds'V. M^d, Chm.{\W)W, 40M12. Again, the conient of . 
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these publicalions is to be rcgordcd as being incorporated herein by reference. 

ITie inhibilory activity of bolh olomoucine ond roscovitine has been 
shown lo result from thege compounds acting as eompclitivc inhibitors for ATP 
binding. It may be noted that olomoucine at Icosl i3 reported as having a total 
S lack of inhibitory activity in relation to mony common kinases other tlian 
CDK'b. Selectivity is fbitlier manifest by the fact that both olomoucine and 
roscovitine inhibit activity of CDKl, CDK2 and CDK5. but neither has been 
found to be active against CDK1 or CDK6. 

Olomoucine in particular hai; been regarded as providing a leod 
10 compnnnri fin helping to identil^ and design further purine based CDK 
inhibitors, and based on structure/activity studies it was suggested in the above- 
mentioned paper of VeseJy et al that N9 substitution by a hydrophobic residue 
such as methyl, 7-hydroxyethyl or isopropyl was important, e.g. to provide a 
direct hydrophobic intexaction with the CDK, and tiiat a side chain at C2 
1 fi Appeared to be essential. Similarly, in the paper of Havlicck et al, apart from 
observing that for CDK inhibilory activity the 1 and 7 positions, and possibly 
the 3 position, of the purine ring must remain free to permit hydrogen bonding, 
it was also state/J that a polar side chain at position 2 appears to be essential and 
that W substitution by a hydrophobic residue is also probably imporlanl for 
20 positive binding. Positions 2, 6- and 9 in the purine ring were identified as 
being the positions which control binding to CDK 1 . 

In the review article of Meijer, it is also mentioned that as a result of 
crystallization of CDK- inhibitor complexes, and in particular co-cryslalHzation 
studies with CDK?., it has be^n tbund that inhibitors such as olomoucine and 
2b roscovitine Incali/e in the ATP binding pocket which is located in the cleft 
. between the small anri large lobes of the CDK protein molecule, and that 
specificity wa<i probably provided by portions of the inhibitor molecules 
interacting witli the kinafies outside the ATP binding sites. 
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Summary of tbc Tnvcnliini 

The present invention has developed from an observation made In the 
course of testing various guanine derivatives fur activity as Inhibitors of the 
DNA repair protein 0^-mcthylguaiiine DNA-inclhyllrunsferase (MGMT) when 
5 it was found unexpectedly tliat allhougli the compound O^* 
oyclohcxylmethylguanine hod vciy little activity tia a MGM'l' Inhibitor, ii was 
nonetheless cytotoxic and sliowed very high inhibitory activity, comparable to 
that of olomoucine, against CDKl(cdc2)/cyc]ni Ii complexes. This was 
particularly suri^rising against the background discussed above In relation to 
1.0 olomoucine given Uiat tins guanine cunipuund has no substliuents at cither the 
2-NH2 position or the 9 position in the purine ring and thai the replacement of 
the 6-NH by 6-0 made the compound less like ATP wilh which olomoucine at 
least is believed to compete for binding sites. 

Subsequently, other guoninc derivatives 'have been identified, more 
15 closely related to 0<>-cyclohexylmcthylguaninc than to compounds such as 
olomoucine and roscovitinc, which show significant CDK inhibitory activity, 
and crystallographic studies hove revealed that complexes of CDK2 
(homologous with CDKl, at least in respect of the cotolytic binding site) with 
guanine derivatives such as O^'-cyclohcxylmcthylguaninc and 0^-cycIohcx-l- 
20 enylmethylguanine bind together in a different manner from complexes of 
CDK2 with olomoucine. 

This is illustrated in the accompanying drawings in which: 
FIGURE 1 is a diagram indicating the manner in which olomoucine binds to 
CDK2; 

25 FIOURH 2 is a similar diagram indicating the manner in which the compound 
0^-cyclohcxyImeihylguanine has been found to bind to C:J.)K.2; 

FIGURE 3 is a diagram rcprcscnling u crystal siruciure showing the manner in 
which the R enantiomeric form of Uic compound 0^-(2.2-dlmethyl-13- 
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dioxo:ane-1raethoxy)gutminc has been found to bind U) CDK2. 

Whereas with olomoucine it is the polar side chain on N2 of the purine 
ring that seats within the ATP ribosc binding pocket of the CDK2 protein, and 
the N9 methyl jubstituent engages a separate hydrophobic specificity pocket. 

^ with N7 and 6.NH being involved in hydrogen bonding to the protein, in the 
binding mode illustrated in FIGURE 2 it is the cyeloaJkyI ring of the substilucni 
ot the 6.position that seats in the ATP ribosc binding pocket while hydrogen 
bond links are formed to N9, N3 and 2-NH. In other words, the orientation as 
compared with the binding of olomouoine is completely reversed. A similar 

0 situation obtains with the binding mode illustrated in FIGURE 3 where the 
involvement of some water molcoulcs is also indicated. 

II Will accordingly be clear that conclusions reoohed in Inspect of 
stnjctnreyaetlvity relationships in the adenine series of compounds exemplified 
by olomoncinc and roscovitinc are likely no longer to be valid for all purine 
5 derivatives, especially guanine derivatives. 

n^e compounds with which Uie present invention is concerned are 
primarily purine compounds which have inhibitory activity in respect of at least 
some CDK'S and which bind in the manner shown in Figure 2 (or Figure 3) 
rather than in the manner .^hown in Figure I. Although some of these 
compounds are already known /j^r.^, they are not known in a capacity as CDK 
inhibitors. Jn some coses ihi.slnhibitmy activity has been found to have a 
selectivity towards different CDK's which is notably difterenl from that of 
olomoucinc, and the pre.sent invention has in eftcct identified a new class of 
CDK Inhibilorx and has considerably enlarged tlie range of compounds 
available for use as CDK. inhibitors. 

In one aspect the present invention accordingly provides pharmaceutical 
impositions for treatment of cell proliferation riisorricrs In mammals, for 
example tumours, said composlllons containing a.s the active ingredient a CDK- 
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inhibiting purine compound havjng the structural fonnula I below: 
A 




wbcrci in preferred embodiments, / 
X isO/SorCllRx ' 

where is H or Cj ^ alkyl; 
D isH» hflloorNZiZ2 

where Z] and Z2 arc each Independently H or C].^ alkyl or Ci^ 

hydroxyalkyl; 

A is selected from H, Cm alkyl. Cm alkoxy. hydroxy, 
CH2(CH2)tiOH (n-M), and NRalRa2 where Ral and Ra2 are each 
independently H or C1.4 alkyl; 

B is selected from H, C1.4 alkyl, Cm alkoxy, CV^, an optionally 
subslituled oryl (e.g. phenyl) or an optionally substituted aralkyl (c.g. 
benzyl), and an hydroxy group that provides a C-O tautomcr; and 

Y is or includes an optionally substituted 4- to S-mombored carbocyclic 
or heterocyclic ring. 

In some cases, however, Y may comprise an optionally substituted linear 
or branched hydrocarbon chain, especially a chain containing a double band, 
e.g. an ally) derivative as hereinafter referred to. 

So long as it Is able 10 fit or seat in the A'l P ribose binding pocket of a 
CDK protein and permit binding in the general manner dftpicted in Figure 2 
ratlier than Figure 1, there is a wide range of suhsiitiicnts liknly lo be suitable 
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for Y. In some c>,c.,, however, it may be helpful for Y lo comprise a ring 
structure tliot includes pol«r hydroxyl substitucnts or fhe like. 

In most embodiments Y will be a oyoioalkono or eyeloalkcne ring, 
preferably a S. or 6- mcmbered ring having up to two double bonds. One or 
5 hvo earbon atoms in the ring may be replaced, however, by hctcro atoms or 

firoup,particularlyO.S.NlV(whoreR'isHorCMalkyl)or.i„acycl^^^^^^^ 
nng, -N=. Where the ring is substituted Ihc substitucnt or each subslitucnt (at ' 
any position) will preferably be selected from II, C,.4 alkyl. Oil. C,^ alkoxy. / 
halogen. CF3. CN. N3 and NRy,Ry2 .vhcrc Ry, „„d Ry2 „c cj 
10 independently II or C1.4 ulkyl. Moreover, in the case where there arc twi 
subetiiuents on adjacent atoms of the ring, 



eg. ~CH— c:h— , 

.1 I 
P Q 

r. these suKstituenis P and Q may he linked to form an additional fi,sed ring 
stniciure. e.g. a 4-. 5- or 6- mcmhered carbocyclic.or heterncyclir. ring. This 
additional ring siruciure may include for example up to two heiero atom., or 
groups such as 0. S or Nli, and it may also be sub.«iimed by one or more 
substliuenis. e.g. a alkyl group or group.<! or a phenyl or ..nbstihited phenyl 

20 group. In some embodimeni8, Y may aho he adamaniyl. 

Examples ofringstructuresreprcsenicd by y include - 
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where V and W arc each selected uidepejideiuly lium 

0,S.NR'(R'isI-IorCi,4alkyl) 

andCH2(or=ai.);and 
Rl andR2 are each H or Cj./} alkyl. 

As indicated above, tliese riiij. sUuclurcs can opUuiially bear substituems 
which may be the same or different and wliidi may inter alla hf: selected from 
H, Cu aiicyl, Cj.4 alkoxy. -OH. NRyiRy2 (where Ryj and Ry2 are each 
independently H or Cj.4 alkyl). CF3. halogen. N3, CN. optionally subsiliuted 
aryl (e.g. phenyl), and optionally substituted aralkyl (e.g. benzyl). Also, as 
already indicated, it may be especially advantageous for the ring structure to 
have a plurality of polar aubsUluwjis such as hydroxyl for example. 

Some specific examples of the structures of potentially useful CDK 
inhibitory compounds in accordance with this invention include Uie following: 
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X "0 or S 

Rl - \U CJI3 Of CjHi 
CHj or CjHt 
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In general, Ihc pharmflcwjticfll cnmpnsitions of this invention will 
contain m effective CDK-inhibiting nontoxic amoujit of the active purine 
compound, and will be formulated in accordance with any of the methods well 
known in the an of pharmacy for administration in any convenient manner, and 
?i may for example be presented in unit dosage form admixed with at least one 
other ingredient providing a compatible phannaceutically acceptable additive, 
carrier, diluent or excipienl. 

It will be understood that where reference is made in this specification to 
compounds of formtila I such reference should be construed as extending also 

10 10 their phammceulicttUy acceptable salts and to other pbarmaceutically 
acceptable bioprucursors (pro-drug forms) where relevant. The lerai '"pro- 
druyi" is used in the present specification to denote modified forms or 
derivatives of a pharmacologically active compound which blodegrade In vtvo 
and become converted into said active compound after administration, 

15 especially oral or intnivenous administration, in tlie course of therapeutic 
treatment of a nwiiiinal Such pro-drugs urc connnunly chosen because of an 
enlianccd solubiliiy in aqueous media which helps to overcome formulaJion 
prublcias, and also in some cases to give a relatively slow or controlled release 
uftlic active agent. 

20 It should also be understood that where any of the compounds referred to 

can exist in more than one enantiomeric and/or diastcrcoisomcric form, all such 
forms, mixtures thereof, and their preparation and uses arc within the scope of 
the invention. It should be noted, however, that stereochemical considerations 
arc likely to be impoitant and tlicrc may be considerable selectivity such that 

2D different cnanliomers or diaslercoisoiacis have significantly different 
inhibitory aclivily. 

The invention also includes of course the use of the CDK inliibiting 
compounds referred to for the manufacture of medicaments or pharmaceutical 
compofiitionr. qs referred to above, ond it also includes the treatment of 



PCT/CB98/01025 

WO 99/021 OZ 

abnormal cclhilflr proliferation disorders using such medicamcnls or 
pharmaceutical composiiions. 

Preferably, in compounds of structural formula I which are used in 
carrying out the invention. D will be an unsubstiiutcd amino group -NH2, and 
X will he 0. although in some embodiments the amino group may be mono- or 
(li-subsiituicd, with a lower alkyl group for example. 

Allhough it will usually be preferred that Y should comprise a saturated 
or partially saturated caAocyclic or heterocyclic rine structure, it should be 
recopiscd tliat in some cases Y may comprise an aromatic ring system (e.g. 
optionally substituted oryl or aralkyl). or even a linear or branched chain 
(preferably including a double bond as for example in allyl derivatives) and still 
provide compounds of interest as potentially selective CDK inhibitors that may 
be useful in the context of the present invention, especially insofar as they may 
be su-ucturcd so as to bind with CDK's in substantially the same manner as 
depicted in Figure 2. 

Although a number of the CDK inhibitor cnmponnds herein disclosed 
arc already known per so as previously pointed o6t, some of the compotjnds are 
believed to be novel and to constitute new chemical entities. Examples of such 
novel compounds which have been made include 

O^-Ribofuranosylguanitte 
2-amino-6-(2-tctrahydro-furanyl)-mcthyloxypurine 

2-amino-6-adamantyl-mcthyloxypvrine 

O^-Galnctosylgiianinc 

2-amino-6.(?.-nnphfhyl).ni(Sihyloxypurlnc 

2.amino-6-(2.fctrahydropyranyl)-meihyloxypurinc 

2.amino-6-( 1 -naphthyl)-methyIoxypurlne 

0^-(2,2-Dimelhyl- 1 ,3-dioxolane-4-methoxy)guanine 

0^-(l .4-Dloxaspirol4,5]dccitiie-2-mcthoxy)guaninc 
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Examples of compounds which are ai present especially preferred for 
use in carrying out the invention, and which include the most potent CDK 
inhibitors identified, at least when assayed in vitro against CDK I and/or rnK2, 
are the following: 

b 2-ainint>-6-(3-inethyl-2'Uxo)bulyluxypurinB ethylene acelal 

2-amino-6-cycIohcxyl-mcthyloxypurinc 
(0^-cyclohexylmcthylguanine) 
2-mniuo-6-t;yi;lupcnlyl-niclfiyloxypurinc 
(O^-cyclopeaitylmethylgiianine) 

1 0 2-anilno-6-cyclohcx-3'Cnylmethyloxypurlnc 
2-amino-6-cyclopcnt-l-cnylmcthyloxypunnc 
(O^-Cyclopentenylmethylguanine) 
2'a]niiio-6-(l-cyclohexttnyl)-inelhy]oxypurine 
(0^-Cyclphexenylmethylguanine) 

1 b 2-amino-6-perinyloxymeihylpurinc 

Assays arc available for testing the inhibitory activity of tlic compounds 
of interest against q range of CDK/cyclin complexes, including CDKl/cyclin A, 
20 CDKl/cyolin B, CDKl/cycIin CDK2/oyclin A> CDK2/cycIJn E, 
CDK4/oyolin D, CDK5/35 and CDK6/cyclin D3, and it is of particular interest 
to note the selectivity of some of the compounds against different CDK*s. 

Test results showing CDK inhibitory aclivily values measured for some 
of the compounds that have been prepared are shown in Table 1 at the end of 

25 the present description. Where the compounds exist in different 
enantiomorphic forme, the assays have generally been carried out on rocemio 
mixtures. Apart from reference compounds, the compounds listed ore 
accompanied by an NU reference or identification code number. Tabic I 
inoludos tlie compounds which at present arc the most preferred of those that 

30 have been prepared, although as yet not all have been fully tested. Four 
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compounds, NU2(J36, NU2037, NU2038 and NU2051, are included in this 
Table I primarily to show how activity drastically diminishes if tlicre are side 
chains at N9 or N7, or a halo substituent at C2. 

As will be seen. In a number of cases the inhibitory assays have been 
carried out and data has been obtained in respect of CDK2 and/or cm4. as 
well as In respect of CDKl. It is of some considerable importance lo note thai 
some of these compounds, unlike the previously known CDK inhibitors 
olomoucine and roscovitine, exhibit very significant selectivity as between 
CDKl and CDK2. Also, some also exhibit significant activity against. a)K4. 

In general, the studies carried out fully support the belief that CDK 
InhiWloiy characteristics of compounds tested rc/lcti an ability of these 
compounds lo act as effective ajUituinour drugs. 

The inhibition assays hove been carried oul using methods based on 
those described in the paper hereinbefore referred to of J. Vcscly et al and in 
the popcr of L. Azzi et al (1992) Eur. J, Biochcm. m 353-360. Dy way of 
example, however, a typicol protocol is summonsed below. 

COK Assay Example 

Reagents: 

Duflcr C (containing 60mM b-gly.ceropho.sphatc. 30mM nlirophcnyl phosphate. 
25mM MOPS pH 7.0, 5mM EOTA. 15mM MgCl2. ImM MgCl2 and O.lmM 
sodium orthovanadate) Is made up as follows: 

FW g/ 100ml Fhialconc 
b'glyccrophosphBte(RT) 216 1.3 60uiM 

MOrS(RT) 209.3 0.52 25mM 

EOTA(RT) 3«0.4 0.19 5mM 

MgClv!(RT) 203.4 0.305 15mM 

First dissolve above ingredients in about 80ml di.stilled water and pll to 7,0 
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Then add 1ml lOmM sodium onhovanadatc 

(1.84mg/mI-PW=183,9RT) 

flnalconc = 0.lmM 
cool to 40c 
5 Then Add 

4-nitrophcnyl phosphate (-20OC) 279.2 1.112 30mM 

mm 154.2 .0154 ImM 

(Alternatively, make up lOOmM DTT (15.4mg/ml) and store in 1.2ml aiiquots 
In freezer, thaw and add I ml to buffer, above) 

10 Make up to 100ml and store in 5ml ollquols in freezer 

Affinity purified pS-l cdo2(CDKiycyclinB from M-phasc starfish 
(MarOtaslerias glaeialh) in 20% glycerol is stored nt -80"G in chest freezer 

lOOmM Olomoucine (Cat if LC.0-3590.M025 Alexis Co. Bingham 
Nottingham). FW » 298.35 29.83Smg/ml = lOOmM, 25ml aiiquots stored in 
IS freezer. ■ 

I % phosphoric acid (58.8ml 85% phosphoric acid + 4.942 litres water) 

Makeupthefolhwinfiondayofassay; 

Hislone III (type lli-S (Sigma) 4" C) 5mg/ml in bfilfcr C. 

[32p]ATP7SmM: Make up using (multiples of) the followingfroportions: 

20 2ml [32l>]AiP (:UlOUC;i/raMol PB168 Amersham. stored in radioacUvc 

freezer) + 7..SmI ImM cold AlP (.20UC) (0.551mg/ral - 2U0ml aiiquots 
stored in free7«r) + 90.5ml buffer C 

Cone. = 12.5 mM In final assay 

Assay Pfoeedure 

i5 DMSO cannot exceed 1% in tlic assay mixture. Inhibitors are added ai 1/10 
final ussoy volume and lOx final strength. DMJ>0 stocks must therefore be 
diluted to lOx final desired concentration in S 10% DMSO, a 90% buffer C. 
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1.6 

Suggesied concenirailcn ranges = 0, U 1 0. 1 OOinM so DMSO siocJcs of o, 1 00, 
1.000 and lO.OOOmM arc diluted 1/10 In buffer C before adding to flj;.q/iy. 

Praparalion: 

Label set of 0.2ml microtubcs for assay (ag. Aq, A], Ajq, Aiqo) in suitable 
5 rack and another set ofcppcndorfs for drug dilution 

Label phosphoccllulose filters in pencil (e.g. Aq. Aj, Ajq, Ajoo) and fold 
longitudinally to make a "pitched roof 

Set up wafer balh at mK: containing sex^ond rack tor microtiibes 

Set up beaker containing wire mesh insert and magnetic flea below mesh Insert, 
1 0 together with 4bOml 1 % phosphoric acid, on magndic stirrer 

Reaction mix: 

All reagents (except DMSO stocks) should be kept on ice until assay initiated, 

Place, rack of assay tubes on ice 

In each tube put; 

10 16 ml buffer C 

Iml cdc2/cycIinD kinase 

SmlhistbncHl 

3 ml inhibitor 

Start reaction in each tube at 30 second intervals by adding 

20 S ml [32p]ATP vortexing and placing in racl; in walerbath at 30OC 

T zrminate reaction aftar 10 min at second Intervals in tubes in same order 
by removing 

25 ml rcacilon mix and spotting onto appropriately labelled filter, allowing to 
dry for 20 - 30 seconds and iransferring to stirring 1% pliospliftric acid. 

2^ Blanlt incq^)fttj(;)|i is perfoimed as above but williuui hislunc (add 5 uil buffer C 
instead) Washing blanic is 5 Jul ATI* added diiiscily lo filter. 
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Wiuili fillers S*6 li[uci> 5 iiiiii cadi 
Dry ihc fillci^ uii puper lowcl 
Count in mini scinlilkiiun vials wiili Siul sunlillaiil. 
3 X standards of 5 ml ATP counted also (375pniolcs ATP) 
5 NB. The assay can be simplified by makint? up slovk rcuctiun mix as follows: 

(1 part cdc2/cyclinB, 16 parts buffer C, 5 parts histonc IIl)x Number of assay 
lubes 1 1 and add 22 ml to each assay lube containing 3 ml buffer C ± inhibitor. 
It is still necessary, however, to make up assay blank (i.e. wiUiout histonc) 
separately. 

10 nRSr-RIPTTON OF ILMJSTP ATfVF. F.X AMPIKS 

The following examples and description of stages in syntheUc routes of 
preparation of various exemplary compounds of interest serve fiirthcr to 
illustrate the present Invention, but should not be construed in any way as a 
limitation thereof. Again, in many instances the compounds described are 

1 5 accompanied by an NU reference or Identification code number. 

The first two compounds of which the preparation is described, namely 
2-araino-trimcthylpurin-6-ylamnionium chloride and 2-amino-6-(l,4- 
diBzabicyclo[2,2,2]ocl-l-yl)purinium chloride ("DABCO-purinc") are 
intermediates used in the preparation of many of tlie otiier compounds 

20 subsequently described. 

2-Ainino-trimctliylpurln-6-ylammoniuni chloride 
Anhydrous trimethylamine was bubbled through a solution of 2-amino-6- 
chloropurine (10 g, 59 mmol) in anhydrous Af,W-dimcthylformamidc (80 ml) for 
30 min and the reaction stirred at room temperature for 12 h under a stream of 

25 nitrogen. The crude product was collected by filtration, dissolved in the 
minimum amount of cold water and the product precipitated out by the addition 
of acetone. The filh compound was collected as a while solid (9.96 g, 
740/o)(m.p. 205-206 »C). (Found C, 41.8; H, 5.6; N, 36.9 C10H13N5O requires 
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C. 42.1 ; H. 5.7; N, 36.8%). v^tix'^m-^ 3460 (NH2). 3320 (NH), 1640 (OC). 
1570 (C=C); 

W (CH30H)/nin 316; 8h (200 MHz, dc-DMSO) 13.40 (IH, br s, NH), 
8.35 (IH, s, C(8)H). 7.10 (2H. a, NH2). 3.70 (9H. s, Hd^'M k: (50.3 MHz, 
d6-DMS0) 159.5 CC6). 154.9 (C2). 153.5 (C4). 135.0 (C8). 1 13.6 (C:5). 37.R (3 
X CH3): w/2 (FAB) 192 (M'-Cl. 8%). 178 (MH'.CH3C1. 72). 163 (MH-"' 
(CH3)2C1. 35). 149 (MH2-^-(CH3)3Cl, 100), 134 (MH+-NCCH3)3C1, 45). 
2.Anilno.6-(l,4-diaz8blcyclo|2,2,21ocM-yI)piiriiiIum chloride CDABCO- 
purine') 

l,4.DiazabjcycloI2,2,2]octanc (3.30 g, 29.3 mmol) was added to a solution of 
2.amino.6.ch)oropurine (1.00 g, 5.9 mmol) in anhydrous DMSO (20 ml) under 
niuogcn. Tlic reaction was stirred at room tenipcralure for 12 h and the product 
collected by filtration under reduced pressure and dried ifi vacuo. 
Recrystallisalion from isoproponol and water yielded the title compound aa a 
white solid (1.49 g, 90%)(m.p. >230 «C) (Found C, 45.35; II, 5.9; N, 33.65 
C11H16N7CI + 0.5 M H2O requires C. 45.5: H. 5.9; N. 33.8%). Vmax/cm-' 
3450 (NH2), 3300 (NH), 1640 (C=C). 1580 (C=N), 1250 (CO); Xma% 
(CH30H)/nm 317; 8h (200 MHz. DjO) 8.21 (IH. s, C(8)H). 4.15 and 3 39(2 x 
16H, t, ; 7). DABCO): 5c (125.75 MI^., D2O) 154.2 (C6),.152.0 (C2). 146.0 
(C4), 138.9 (fJ8). 112.1 (CS). 4R.7 and 39.5 (DABCO); m/2 (+E.I) 281 (M'. 
6%). 245 (M+-CI, 8). 189 (7). 163 (51). 113 (DADCO-H+ 5), 36 (100). 
6.Benzyloxypurine (NU2002) ^ 
Soflitim (7.5 g. 109 mmol) was added fo disliUcd benzyl alcohol (4.'5 ml) under 
nitrogen. 6-Chloropurine (1.0 g, 6.47 mmol) was dissolved in di.slillc.ri benzyl 
Hicnhol (73 ml) and the abiwc solnlion (27 ml, 64.7 mmni) was added. The 
reaction wb.s stirred at 100 "f: under nitrogen for days. AHer cooling to room 
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temperature and neutralisation iwing glncinl noetic ftcid. the solvent was 
removed in vacuo. Water (70 ml) was ndrlBri and the product was extracted into 
ethyl acetate (3 x 30 ml). lUe. combined organic extracts were dried over 
MgS04 and the solvent was removed. After fiirihcr drying in vacuo, the 
product was rccrystalliscd from acetone to yield the title compound as a white 
crystalline solid (0.39 g. 28%), m.p. 173-175 «C; 

(Found: C. 63.14; H, 4.29; N. 24.80. Calc. for C12H10N4O: C. 63.71; H. 4.46; 
N. 24.76%); 

6H (200 MIIz. d6-DMS0) 8.480 (IH. 3, C(2)H or C(8)H), 8.307 (IH, b, C(2)H 
or C(8)H). 7.522.7.301 (5H, m, Ph), 5.592 (2H, s, OCH'i); 

m/2 226 (M+. 36%). 197 (8), 120 (35). 91 (Bn+ 100%), 81 (9). 65 (24). 57 
(23). 43 (16), 32 (8). 
0<>-Methylguanine (NU2004) 
Method A 

Sodium (1.0 g. 44.;. mmol) wa.1 dissolved In methanol (30 ml) under nitrogen al 
room tcanpcraturc. Z-Ajnino-fi-chlowpurinc (1 .5 g, 8.84 mmol) was added and 
the reaction rcHuxed tinder nitrogen ftr 48 h. After cooling the reaction was 
neutialised (glacial ac*.tic acid), the solvents removed under reduced pressure 
and the residue recrystallised from water. Tlie compound was collected as 
a white crystalline solid (1.3 g, 89% ){m.p>XiO "Q. 

Method B 

Anhydrous meUimiul (64 nig, 1.99 mmol) was added to sodium hydride (17 mg, 
0.71 mmol) in anhydrous DMSO (0.4 ml). After 1 h •DABCO-purinc' (0.10 g, 
0.36 mmol) was added and the reaction stined for 12 h at room temperature. 
Acclic acid (0.06 ml) was added and the solvents removed In vacuo. The 
residue was purified by Dash colunm chromatography on silica gel, eluUng with 
10% melhunol in diuhloruinelhaue. The nr/c compound wos collected as 0 
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while solid (52 mg, 88%) (m.p.>230 'C). v,„ax/cin-l 3399 (NH2). 3346 (NH), 
3177 (CH), 2453 (OCH3); W(CH30H)/i«ij 280; 6h (200 MHz, dfi-DMSO) 
7,92 (IH. s. C(8)H), 6.3S (2H, s. NH2). 4 C^H. R, OCTI3); m/z (+RI) 165 
(M+. 100%). 134 (M'.0CH3, 20): M+ found 165.0643, C6H7N5O requires 
165.0651. 

O^-Benzylguanlnc (NU2005) 

Benryl alcohol (215 mg, 1.99 mmol) wae added to sodium hydride (0.017 g. 
0.71 mmol) in anhydrous DMSO (0.4 ml). After I h 'DABCO-purinc' (O.IO g. 
0.36 mmol) was added and the reaction stirred for 48 h at room temperattire. 
Acetic acid (0.06 ml) was added and the solvents removed m vacuo. Jhc 
residue was purified by flash column chromatography on silica gel. eluting with 
10% methanol in dichloromclhane. The titJe compound was cdlected as « 
white solid (69 mg. 81«/c). X^^x (CHbOHV nm 285; 6n (200 Mliz. dfi-llMSO) 
7.96 (IH. s. C(8)H), 7.40 (5H, m. Ph), 6.44 (211, s. NII2). 5.61 (2H. s, OCH2). 

6-Allyloxypurlnc (NU2013) 

Sodium (2.0 g. 86.96 mmol) was added to distilled ally! alcohol (35 ml) under 
nitrogen. 6.Chloropurinc (1.0 g, 6.47 mmol) was dissolved in distilled allyl 
alcohol (35 ml) tmi the sodium dlyloxidc soluUon (33 ml), was added. The 
reaction was heated to 100 for 20 h, under nitrogen. After cooling, 
neuualisation of the reaction mixture, followed by rcciystalliaation of the 
residue from water, gave a while crystalline solid (550 mg. 48%). m.p. 199-200 
T; 

(Found: C, 54.35; II, 4.49; N, 32.06. Calc, for C8H8N4O: C, 54.54; H, 4.58; N. 
31.80%); 

vmox (cm'') ^^52. 2977, 2X1 1 (NH. t :.H) 

5H (200 MH2, d(;-DMSO) 8.S26 (IH. s, CX2)H or C.(K)H), 8.438 (IH. s. C(2)H 
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or C{8)I1), 6.280-6.086 (HI, dddH, C//=CH2). 5.48.'5 (IH. dd, Jgcm = '-^Hz. 
Jtrans = 17.2 Hz, =CH2). 5.325 (IH, dd, Jgem - 1 .5 liz, Jcis ~ '0.4 llz, •=CH2), 
5.107 (2H, d, J = 5.5 Hz, OCH2); 

m/z 176 (M+ 43%), 174 (M^ 43%), 161 (31), 147 (39), 136 ([MH- 
5 CH2CH=CH2r, 21%). 120 (IMH.OCH2CH-CH2] ' , 49%). 108 (13), 93 (37), 
XI (1 1 ), 69 (32), 66 (1 8). 53 (26). 41 ([CH2CH»CH2f , 63%), 28 (62); 
6-Cyclohoxylmethoxypiirine (Nf 1201 7) 

Sodium (0.4 g. 17,4 mmol) was added lo stirred cyclolicxylnicthanol (10 ml) 
under nitrogen. The reaction was sliircd at 100 "C until no .sodium remained. 

1 0 fi-Chloropurlne (500 mg, 3.24 mmol) was added, and the reaction was stirred 
under nitrogen at 100 "C for 5 days, AAcr euolinx to room temperature, the 
mixture was neutralised witli glacal acelie add and tlie solvent was removed in 
vacuo. Water (20 ml) was added and the product was extracted into 
dichloromethane (3 x 30 ml). Hie combined organic extracts were dried over 

15 MgS04. and the volume of the solvent was doubled. After filtering hot and 
removal of the solvent, recrystallisation from ethyl acetate gave the title 
compound afi a white crystalline solid (600 mg, 70%), m.p. 210-211 "C; 

(Found: C, 62.30: H, 6.9.^; N. 24.36. Calc. for C12HI6N4O: C. 62.05; H. 6.94; 
N, 24.12%); 

20 vmax (cm-1) 3108, 3050, 2930, 2849, 2801 (KH, C-H); 

5H (200 MHz. d6-DMS0) 8.479 (IH. s, C(2)H or C(8)II). 8.388 (HI, s, C(2)H 
or C(8)H), 4.348 (2H, d, J = 6.2 Hz, OCH2). 1.8.S4-1.69;: (6H. m. cyclohcxyl). 
1.357-0.984 (5H, m, cyclohexyl); 

6C (50 MIIz, do-DMSO) 159.40, 155, 151.57. 142.88, 118, 71.41 (OCH2). 
2b 37.08. 29.40. 26.24. 25.47 (cyclohcxyl); 
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m/z 233 (MH+ 76%), 202 (33). 149 (IM-CaHiil^ 32%). 137 (100), 120 
([MII-C7lIi30]+ 44%), 108 (30), 93 (27), 81 (65), 67 (62), 55 (88), 41 (89). 

6-(2-PheuylelIiyIoxy)purlnc (NU2023) 

2-Phcnylclhanol (13 ml) was stirred under nitrogen and eodium (0.75 g, 32.36 
5 mmol) was oddcd. The reaction was hcotcd to 60 ^C. When no sodium 
remained, Anhydrous TJIF (18ml) and 6-chloropurinc (1.0 g, 6.47 mmol) were 
added. After refluxing under nitrogen for 5 h, the reaction mixture was allowed 
cool to room temperature and neutralised with glocial acetic acid. The THF 
was removed and tlic remaining alcohol was remqved in vacuo. The product 
10 was rcerystuUiscd from cthanol ond isolated as a white crysiolline solid (962 
mg,62%),m.p.209-210»C; 

(Pound: C. 64.57; II, 5.12; N, 23.54. Cale; for C] 3II12N4O: C, 64.99; H, 5.03; 
N. 23.34%); 

Vmax (cm-J) 3135. 3063. 303 1. 2948. 2897. 2797. 2672. 2583 (NH. C-H); 

] .«> 6H (200 MH7, d6-DMS0) 8.483 (IH, S. C(2)H or C(8)H). 8.365 (IH. S. C(2)H 
or C(8)H). 7.366-7.194 (SH, m, Ph), 4,741 (2H, t, J ' 7.0 Hz, OCH2), 3.134 
(2H,l,J = 7.0Hz.CH2Ph); 

m/7. 240 (M+ 11%), 149([M-Bhl+, 11%), 136 ([M.CH2CH2Phr, 87%), 119 
(lM.OCJi2CH2FhJ+ 40%). J 04 (|(.:H2f:H2Ph]+, 100%). 91 (Bn+, 37%). 77 
20 (Ph+. 55%). 69 (48). 65 (15). 51 (26). 
0^-Aliy {guanine (NU2U28) 

Allyl alcohol (lift mg, 1.99 mmol) was added to sodium hydride (0.017 g. 
0.007 mmol) in anhydrous DMSO (0.4 ml). After 1 h 'DABCO-purlne* (O.lOg. 
0.36 mmol) was oddcd and the reaction stirred under nitrogen at room 
2b temperature. After 12 h acetic acid (0.06 ml) was added and the solvents 
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removed in vacuo. The reeidue wan purified by flash column chromatography 
on silica gel, eluling with 10% methanol in dichloromethanc. Tlie fifle 
compormd was collected as a while solid (S9mg, 87%). Xn,ax (CH30H)/nni 
282; 6h (200 MIL. do-DMSO) 8.42 (IH, », C(8)II). 7.92 (2H, s, NH2), 6-20 
5 (IH, tdd, C(2')H). 5.51 (IH. d. ^trons ^''C^W (1^- ^' -^cis 10.4. 
(-!(.V)H. 5.03 (2H. d. ./vie 5.5. CH2O); m/z (+EJ) 191 (M-"'. 47%). 165 (MH+- 
CH=CH2. 25). 135 (MH+.0CH;CH^CH2, 25); M"" found 191.0814. 
C8H9N5O requires 191.0807. 

O^-Propargylguaninc (NU2031) 

10 Proporgyl alcohol (1 10 mg, 1 .99 mmol) was added to sodium hydride (0.01 7 g, 
0.007 mmol) in anhydrous DMSO (0.4 ml). ARer 1 h 'DABCO-purine' (O.JOg, 
0.36 mmol) was added and the reaction eiitred for 48 h at room temperature. 

Acetic ocid (0.06 ml) was added and the solvents removed in vacuo, 'llie 
residue was purified by flash column chromatography on silica gel, cluting with 
15 10% methanol in dichloromethane. The iHle compound waj! collected fls a 
white .solid (48 mg, 72%). X„,^(CH30H)/nm 290; 5h (200 MHz. dg-DMSO) 
8.42 (IH. s, C(8)H). 6.47 (2H. s. NII2), 5.20 (2H, s, CH20),3.69 (111, I, J2.4, 
C(3')H). 

©•♦-(Z 0x0 2-ph6nylethyl)gUftninc (NU2033) 
20 A - Preparation of 0'>-(2,2-Dimcthoxy-2-phcnyIethyI)guftiiine 

Sodium hydride (231 mg, 9.6 mmol) was suspended in anhydrous i Hi-' (30 ml) 
und 2,2-dimeihoxy 2-phenylethanol (680 mg, 3.74 mmol) in anhydrous I HF 
(20 ml) was added dropwise. The reaction was stirred for 5 min and then 2- 
omino-6-chloropurinc (317 mg, 1.87 mmol) was added. The reaction was 
25 rcfluxod overnight. The reaction mixture was neutralised with glacial acetic 
ooid ond the Tiff was removed. After dissolving the residue in methanol, silica 
was added. The solvent was removed and the product was purified by column 
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chromatography using dlchloromcthane/ethanol (8.5:1.5) a.s clueni. and 
obtained as a white solid (420 mg, 71%), Further purincaiion by 
rccrysialHsatlon from ethyl acetflte afforded the liilc coinpouud as a wliitc solid, 
m.p. 208-209 X; 

5 (Found: C. 57.43; II, 5.40; N, 22.14. Calc. for C15H17N5O3: C. 57.14; H, 
S.4S;N. 22.21%); 

^'max 3497. 3438, 3310, 3206, 2946, 2832. 1626 (NH. CH, NH2) ; 

8H (200 MHz. do-DMSO) 7.772 (IH, s, C(8)H), 7.571-7.530 (2H, m. Ph). 
7.376-7.338 (311, m, Ph). 6.288 (2H, br s, NII2). 4.682 (211, s, Cil2). 3.180 
10 (6H. s, U(.:H3): 

ni/z 315 (M^ 42%), 284 (tM-OMe]+ 48%), 252 (34). 165 {[M- 
CH2f:(OMe)2Ph3+ 80%). 151 ([CH2C(OMc)2Phl ' , 79%). 134 (69). 103 
([PhCO)+ 100%). 91 (Bu+, 55%), 59 (42), 43 (82). 
B • Preparation of 0^2-Oxo-2-phcnylethyl)giianlne (NU2(>33) 

1 s o6.(2,2.Dimethnxy.2.phenylethyl)gnanine (90 mg. 0.29 mmol) wa.s dissolved 
in aqucnus ap-ctio acid (3 M. 20 ml) and the rcarAion wa.s stirred for 4 days. The 
sniveni was rcmnvftd in vncm: Tlie product was purified by dissolving in 
melhanni followed by precipitation with etlier. The title compound was 
obtained as a white solid (27 mg. .^5%), m.p. > 230'''C; 

20 (Found: C. 57;69: H. 4.20; N. 25.57. Calu. Ibr CnHnN502: C 57,99; II. 
4.12; N. 26.01%); 

vmax (cm-l)4390. 3391,3061. 2973, 2924 (NH,C-H,NH2). 1690(C-O); 
Xniax (EtOH) 207 nm (e 51.500). 241 nm (e 28,200), 282 nm (e 13,100); 
6H (200 MHz, d6'DMS0) 8.041-7.998 (2H, 111. Ph), 7.866 (IH. s, C(8)IT), 
25 7.707.7.545 (3H, m. Ph). 6.178 (2H. br s. .NH2) 5.897 (VH. s, (:H2); 
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m/z 270 (IMH3+ 50%), 241 (38), 16-1 ([M-PhCO]+, 51%), 134 (71), 105 
([PhCO]-^. 1 00%), 9 1 (Bii*. 65%), 77 82%), 65 (50), 53 (55), 43 (67). 

O^-(2-MctbylalIyl)guanlnc(NU2034) 

To 2-mctliyl-2-propcn-l-ol (10 ml) was added sodium (0.4 g, 17,4 mmol). The 
5 ttddillon was cajricd out under nitrogen. When all of the sodium had reacted, 2- 
ttininu-6-chlofOpunne (500 ing, 2.95 mmol) and TIIF (10 ml) were added and 
the mixture was rcfluxfed for 4 h. After cooling to room temperature, the 
rcHUlion inixtuixs was neutralised willi glacial acetic acid and the .solvent v/a.% 
removed. Water (20 ml) was added and the product was extracted into ethyl 
10 accmic (4 X 35 ml). The organic extracts were dried over MgS04 and the 
solvent was removed. Kthanol/didiloromethanc (1:7) was added and the 
solution was tritiiraied with ether. The precipitate that formed was collccied by 
suction fi Ural ion and rccry.<!talli.sed from ethyl acetate to give the product as a 
whilft solid (:?fi3 mg, r»n%), m.p. 176-178 "C; 

15 (Pound 205.0967, C9H11N5O requires 205.09722); 

Vjjiax (cm-l) 3'19't, 33 M, 3185, 2978, 2782 (NH, C-H, NH2); 

811 (200 MIIz, d6-DMS0) 7.839 (IH, s. C(8)H), 6.275 (2H, s, NH2). ^ ^^^ 
(IH. s, <:H2), 4.933 (IH. s. =CH2). 4.835 (2H. s, OCH2). 1.775 (3H, s, CH3); 

m/z 205 (M+, 42%). 188 (43), 176 (19), 135 (IMH-OCH2C(CH3)=CH2f . 
20 20%), 108 (1 5), 81 (14), 69 (35), 55 (tOCH2CXC143)=CH2J-'\ 46%). 41 (3.-5), 
32(100). 

0^2'0xopropyl)guanlne (NU2035) 

(J<5-(2,2.L)ie.thoxypropyl)gnanine (500 mg. 1.78 mmol) wa.? .^suspended in 
nqueciis ncfttic flcid (1 M, 12 ml) and tfie .<s11.5pen.sion was .stirred for 2 days at 
?..s room temperature. After this time, all of the solid had dissolved and the solvent 
was removed- m vacuo. The residue was recrystftllised from acetone yielding 
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the required product as a white solid (1J53 mg. 50%). m.p. 195-196 "C:; 

vmax (cm*') 3355; 3119, 27g0 (NH, NH2, CH), 1734 (C=0); 

611 (200 MHz, d^-DMSO) 7.902 (IH. s, C(8)II). 6.270 (2H, s, 'NH2), 5.069 
(2H. s. OCH2). 2.175 (3H, s. COCH3); 

m/z 207 {M+, 53%), 192 ([M-CH3]+, 15%), m ([M-C0CH3]+, 45%). 134 
([M-OCH2COCH31+ 730/.), 1 19 (10), 108 (23), 92 (12). 80 (1 1). 65 (12), 53 
(7.5). 43 ([mCH33 ' . 85%). 32 (100). 

N^O<»-I)lanylguaninc (NU2036) 

Sodium (0.3 g,' 12.65 ininol) was reacted with ally! alcohol (12 ml) and A*'- 
10 allyl-2«!uuino-6«chiofopurinc (530 mg, 2.53 mmol) was added. The reaction 
wtus rclluxed for 30 niiii, after which time the mixture was cooled and 
iicutrnlised wilJi glacial acetic acid. The solvent was removed and water (30 
ml) was added. The product was retracted into ethyl acetate (3 x 40 ml) and 
llie organic extracts were dried over Na2S04. After removal of the solvent, the 
1 5 proflnct was pnrifieri by column chromatography on slllctt using ethyl acetate as 
the. eliKing solvent. The title compound wa.q obtained as a white crystalline 
solid (500 mg, 86%) and fiirther purified by recrysiallisaiion from ethyl 
acetate/petrol, m.p. 86.87 "C; ^ 

(I'ound: C. 37.36: H. 5.75; N. 29,50. Gale, for C] 1H13N5O: C, 57.13; H, 5.67; 
20 N. 30.28%); 

vmax (cm- ' ) 3397, 3333, 3220, 3092, 2940 (NH2, C-H); 

5H (200 M/.. d6-DMS0) 7.844 (IH, 5, C(8)II), 6.446 (211, .% NII2). 6.216- 
5.939 (2H, m, NCH2Cyy=CH2 oit" 0C\i2L:H<:iii), 5.476-4.900 (4H, .scries of 
dd, NCH2CH-C//2 and OCH2CH-C/f2), 4. 9/1 8 (2H, m, OC//2CH=CH2), 
25 4.656 (2H,m.NC//2CH-CH2); 
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(50 MHz, d6-I)MS0) 160.26, 160.13. 1S4.58, 140.05, 133.S1, 133.68, 
118.34. 1 17.21. 1 13.90. 66.34 (OCH2), 44.92 (NCH2); 
miz 231 (M+ 80%), 202 (22). 190 ([M.CH2CH'CH2;|+ 14%). 175 (7.0). 121 
(21). 91 (23), 83 (40), 73 (60), 69, (79), 55 (100). 
N V>''-^>«a'lylg««ninc (NU2037) 

Sodium (120 mg, 5.25 mmol) was reacted wilh allyl alcohol (5 ml) and A/^- 
allyl.2.amino-6.chloropiirtne (220 mg, 1.05 mmol) was added. The reacUon 
was relluxexJ tor 30 min, afti:r which lime Uie mixture was cooled and 
neulralisexi with gincial acetic acid. The solvent was removed and water (30 
ml) wQs added. Ihe product was extracted into ethyl acetate (3 x 40 ml) and 
the organic extracts dried over Na2S()^. I'hc solvent was removed and tlic 
product was purified by column ohromalography on silica using ethyl acetate as 
the eluting solvent. The title compound was obtained as a white crystalline 
solid (175 mg, 72%), and was further purified by rccrystallisation from ethyl 
acctatc/pctrol, m.p. 105-107 "C; 

vmax (cm-1) 3387. 3314, 3198, 3090, 3015, 2990. 2934, 2379 (NH2. C-H); 
6H (200 MHz. d6-DMS0) 8.089 (IH, s, C(8)H), 6.153 (211, s, NH2), 6.187- 
S.979 (2H, m, NCH2C//=CH2 and OC.H2CJy=C:H2). .S.406 (IH, dd, Jgem •= 1.6 
Hz, Jtrans = 17 3 Hz. OCIl2Cn=C/f2)» 5.270 (IH. dd, Jgcin = 1-6 Hz, J^s = 
lO.S H7, tXH2CH»C/i2). 5,169 (IH. dd, Jgem = '-3 Hz, Jcis 10-3 Hz, 
NCH2CH-C//2). 4.978 (IH, dd. Jgem - 1.3 H'A NCH2CH=C.H2), 4.W1 (2H. 
d. J = 5.3 Hz. OC//2CII=CH2). 4.826 (2H, d, J - 5.3 llz. NC//2CH-CH2); 

m/2 231 (M+, 62%), 216 ([MH-NH2] ' , 13%), 190 ((M- CH2CH=CH2J+. 
10%), 173 (MH-OCH2CH=CH2r. 7%). 151 (7). 17; (8). 91 (19), R3 (9), 68 
(14). 60 (100). 
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O^-AHyl-N^-benzylRUftninc (NU2038) 

Allyi alcohol (15 ml) was cooled to 0 »C and sodium (0.18 g, 7.7 mmol) was 
ttUUed. The soluUoi) was ollowcd to reach room icmperature and 2-aniiino-^- 
bcijityl-C-chloiopuriue (400 mg, 1.54 mmol) was added. J'hc reaction mixture 
was refluxcd under niuogcn for VA h. The reaction mixture was allowed to- 
cool to room icinpcralure and iieulralLscd with glacial acetic acid. Water (20 
ml) was added and the product was cxlracied into ethyl acetate (3 x 35 ml). 
The organic cxirauls were conibincd and dried over MgS04. The solvent was 
removed and the residue was recrysfalliscd from petrol/ethyl acetalc.lo give the 
title compound as a while crystfllline solid (300 mg, 69%), m.p. 1 1 3-1 14 "O, 

(Found: C, 63.66: H. 5.16; N. 24.72. Calc. for CisHjsNsO: C, 64.04; H, 5.37; 
N, 24.90%); 

vtnax (cm-1) 3499, 3320, 3195, 3087, 3058, 3023 (NH2, C-H); 

611 (200 MIIz, dg-DMSO) 7.967 (IH, s, C(8)H). 7,382-7.199 {5H, m, Ph), 
6.460 (2H. s. NH2), 6.18I-6.0I5 (IH, ni, C/f-CH2). 5.415 (IH, dd, Jtrans - 
17.2 Hz. J^ein " 1-7 Hz. CH^G//;), 5.276 (III, dd, C.H=C//i), 5.253 (2H. s. 
CH2Ph). 4.945 (2H. d, J ^ 5.6 Hz, OCH2); 

6C (50 MHz. d6-DMS0) 160.31. 160.21. 154.72. 140.21. 137.57. 133.67. 
128,97, 127.89,127.38,118.35, 113.97,66.35,46.09; 

m/z 281 (M+, 61%). 252 (12), 225 ((MH-OCH2CH=CH2r. 9%), 190 ([M- 
nn]+ 44%), 135 ([MH.OCH2CH=CH2.Bn]+, 10%), 91 (Bn+ 100%). 65 (7.9). 
41 (lCH2CH=CH2i"'', 34%), 37. (7?.). 

O6-(2-Pheiiy]elliyl)Kuauiuc(NU204i) 

Sodium hydride (265 mg, 1 1 mmol) wou cuopended in anhydrous THP (40 ml) 
and 2-phenyletbanol (3 ml) in 'mF (7 ml) was added with cooling. The 
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reaction was stirred for 1 h and allowed to reach room lemporalurc. 2- Amino- 
6-chloropurinc (750 mg, 4.42 mmo!) was added, and the reaction was refluxed 
for I li and then stirred at room temperature overnight. The reaction mixture 
was neutralised with glacial acetic acid and the solvent was removed. After 
5 purification by chromatography on silica using 1 5% ethonol in diohloromelhone 
as eluent, followed by recrystallisation from ethyl acetate, the product was 
obtained as a white solid ($A9 mg, 19%)> m.p. 206 207 

(lunmd: (.:, 61 H, .S.06; N, 76.64. Calc. for C13H13N5O: C, 61.17; H, 5.13; 

N, 27.43%); 

10 vmax (cnrb 3495, 3366, 3127, 2982, 2801 (NH, NM;?., C-Ii); 

61i (200 MHz, d6*DMS0) 7.803 (lH, s, C(8)H). 7.371-7.221 (5H, m. Ph). 
6.271 (2H, s, NH2), 4.584 (2H, t. J 7.2 H2, OCH2). 3.084 (2Ii I, J = 7,2 Hz, 
CH2Ph); 

ni/7. 255 (M'\ 26%). 151 ([MH-CH2r;H2Ph]+, 100%), 134 ([M- 

15 OCH2CH2Ph]'\ 24%). 105 (CH2CH2Phf. 41%). 97 (38), 91 (Bn+ 23%). 81 
(51), 69 (86), 55 (82). 

O6-(2-PhcnylQllyl)guoninc(NU2042) 

Sodium hydride (450 mg. 7.9 mmol) was suspended in anhydrous TIIF (30 ml) 
under nitrogeoi. 3-llydroxy-2-phenyl-Npropenc (820 mg, 6.12 mmol) in 

20 anhydrous THK (20 ml) was added slowly and the reaction mixture was stirred 
for 15 min. 2-Amino-6-chloropurine (700 mg. 4.13 mmol) was added, and the 
mixture was refluxed for 12 h. After cooling to room temperature, and 
neutralificd with glacial acetic acid, the solvent was removed. The residue was 
stirred in hoi methanol and filtered, followed by the addition of cilica and 

25 removal of the solvent. The product was isolated by column cliromatography 
on silica using dichloromethane/ethanol (9:1) as ciucnl. The product was 
recrystalliscd from ethyl acetate and obtained as a white solid (206 mg, 19%), 
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m.p.83-8S T.; 

'^x^M^x (cra-1) 3484, 3326, 3189, 2787, 1622, 1586 (NH. C-H. NHj): 

>.max (EtOH) 205 nm (E 84,570), 228 nm (n 32.450). 281 nm (r 1 4,000); 

m (200 MHz. (l4.me.lhflnol) 8.023 (IH, s. C(8)H), 7.750-7.565 (211, m, Ph), 
5 7.536-7.464 (3H, m, Ph), 5.8J7 (IH, s, =CH2), 5.731 (HI, s, -CH2), 5.652 
(2H.S.OCH2); 

m/z 267 (M+ 80%), 250 (68), 151 ([MIl-CH2C(Ph)-CH2r'-. 41%), 134 ([M- 

OCH2C(Ph)=CH2]+, 47%). U 5 (100), 91 (Bn+, 76%). 77 (Ph"* , 25%), 69 (43), 
44(50). 

10 o6.nriopylguBniuc(NU2045) 

Sodium (0.3S g, 1 S.2 mmol) wac added to ahbydrous n-propanol (30 ml) under 
nitrogen. When all of the sodium hod reooted 2-amino-6- chloropurinc (500 mg, 
2.95 mmol) was added. The reaction wos rofluxcd for 24 h. After cooling the 
reaction mixture was neutralised with glacial acetic acid and the solvent was 
1 5 removed. The product was reoiystalli.sed from woter to give tlic title compound 
85 a white solid (204 mg, 36%), m.p. 199-201 *C ;, 

(M+ Pound 193.0938, CgHiiN^O requires 193.09124); 

Vroox (cm-^) 3490, 3301. 3 173. 2975, 2886, 2780, 2539 (NH, C-H, NH2); 

5H (200 MHz, d(}-DMSO) 7,795 (IH, s, C(8)H), 6.222 (2H, s, NH2). 4.333 
20 (2H, t, J • 7 Hi, OCH2). 1.759 (2H. sextet. J = 7 Hz. CH2C//2Cn3). 0.968 
(3H,t,.l^7Hz.CH3); 

m/c 193 (M\ 37%), 164 (fM-El]+. 8%), 151 ([M-Prf. 56%). 143 (4). 134 
((M.OPrJ+. 25%), 1 (W (•;.()), 69 (lOtl). 5 1 (9), 43 (Pr+. 10%). 32 (23). 
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O^-Ethylguaninc (N 1 12(146) 

Sodium (0.5 g, 22 mmol) was added to anhydrous ethanol (SO ml) under 
nitrogen. When all of ihc sodium had reacted, 2-amino-6-chloropiirinc (750 
me. 4.42 mmol) was added. The reaction wai? rcfliixed for 3 h. After cooling, 
5 ihc reaction mixture was neutralised with glacial acetic acid and the solvent was 
removed. Recrystalllsailon from water gave the product as a white .solid (548 
mg, 69%), m.p. >230 "C ; 

(I-ound; C, 46.76; H, 4.97; N, 39.09. Culc. for CyHyNsO: C. 46.92; H. 5.06; N. 
.^9.09%); 

10 Vmax 3505, 3484, 3432, 3324. 31PI. 31 10. 2984, 2901, 2705, 2544 
(NII,C-I1,NII2); 

5H (200 MHz, drrDMSO) 7.808 (IH. s. C(8)H). (5.224 (2H, s. NHi), 4.437 
(2H. q, J = 7.1 H7, Of:H2), 1 35'.^ (3H. t. J = 7.1 Hz; CH2C;/j); 

m/z 179 (M+ 100%). 169 (19), 164 (35), 151 (fMH-Elf, 36%), 135 (fMII- 

Ib OEt]'. 43%). Bl (.18), 1 19 (34). 109 (54). 81 (41). 69 (39), 60 (21), 55 (31). 
41(48), 

06.AIIyUN2.dimethyIguanine (N U2048) 

6-AllyIoxy«2*chIoropurine (50 mg, 0.24 mmol) wa.t! dissolved in \Ml' () ml) 
and distilled ctlianolamine (50 jif, 0.83 mmol) wjk added. 'J he reaction was 
20 heated at 90 *C for 3 day.s. The solvent was removed and the residue was 
purified by chmmatogTaphy on silica using 8% etiianol in dichloromelhone as 
ihe einting solvent. Ihe title compound was obuined as a white solid (36 mg» 
6R%), which was luilhcr purified by recrystallijsalion from ethyl acetate, m.p. 
I76.I77^(::; 

25 (Found: C, 55.12; H. 5.94; N, 31.88. CqIc. for C10H13N5O: C, H, .s.98; 
N, 31.94%); 
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Vjnax (cm'O 3100, 2938, 2865 (Nil, C-H); 

8H (200 MHz, dfi-DMSO) 7.883 (IH. s, C(8)H), 6.219-6.025 (IIL m, 
CH2C//-CH2). 5.419 (IH. m. CH2CH=C/f2). 5.270 (IH. m. CH2CH=C//2). 
4.978 (2H. d. J = 5.6 Hz, C//2CIKH2). 3.098 (6H, s, NMc2); 

b m/z 219 (M^ , 83%), 204 (rM-Mc]+, 45%). 190 ((M-2Me.l^ , 58%). 178 ({M- 
CH2CH=CH2J+, 77%), 164 (29), 149 (43), 135 ([M.NMe2-CH2CH=CH2]+, 
91%). 71 (24). 53 (28), 41 ([CH2CH«CH2 100%). 28 (97). 
6-A iIyioxy.2.chJoropiirinc (N U2U51) 

Sudium (0.37 g. 15.9 mmul) was reacted with allyl alcohol (20 ml) under 
10 nilrogen with cooling in an iue bath, 2,6-Dichloropurinc (1.00 e. 5.29 mmol) 
■was added aiid itic rcauiion was refluxed for 2 h, after which time the reaction 
inixiuri; was allowed to cool. The mixture was neutralised with glacial acetic 
uuid and the solvent was removed. The residue was triturated with coid water to 
yield the title compound as a white solid ( 1 .05 g. 94%). m.p. 208-209 'C: 

1 5 Vmax (cm- 1) 3422. 30 1 7. 2782, 2685. 2595 (NH, C-H); 

m (?.nO MH7, dg-DMSO) 8.454 (IH, !?, C(8)H), 6.230-6.036 (IH, m, 
CH2C//-CH2), 5,478 (IH. dd, J = 1.6 Hz, J - 17.2 Hz, CII2CII-C/72 ), 5.327 
(JH. dd. J = 1.6 Hz. J = 10.4 Hz. CH2CH''C/0), 5.054 (2H. d. .1 = Hz, 

20 m/z 210 (M+. 68%). 195 (64). i83 (12). 175 ((M-Cl]', 98%). I.S4 ([MH- 
OCH2CH=CU2f . 21%), 135 ([M]-I-CI-CH2CH=CH2]+, 50%), 119 ([MH-CI 
Of:H2{.;Hs<:H2J+. 33%). n (I2), 53 (I8), 41 ([CH2CHsCH2]+, 100%), 32 
(53). 
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06.nButylgu«nlne (NU20S2) 

iSodium (0.34 g, ] 5 mmol) was added m ftnliydioiis w-buiflnol (20 ml) under 
nitrogen. When aH of the .sndinm had rencf^d 2-aminn.fi.chlornpnrine (500 mg, 
2,95 mmol) wa.s added. The reaction was heated at 70 *C: oveniighl. Afler 
b cooling ihc reaction mixture was neutrali.sed with glacial acetic acid. The 
solvent was removed and llie product was recry.slalli!»ed from water to give the 
title compound as a white solid (3.3 1 mg, .S4%), m.p. 1 7fi- 1 78 "C ; 

(Found: C. 52.38; H. 6.56; N. 33.59. Calc. for C9HJ3N5O: C, 52.16: 11. 6.32; 
N, 33.79%); 

10 Vmax(cm-l) 3501, 3374, 3106. 2955. 2871, 2803 (NH,CH,NH2).; 

5H (200 MHz. dg-DMSO) 7.798 (IH, 3, C(8)H), 6.219 (2H, br 3, Nil2). 4.381 
(2H, t. J = 6.7 Hz. OCH2). 1.731 (2H. m. CH2CK^CH2). 1.420 (2H. ra. 
Ci/2CH3), 0.934 (3H, t, J = 7.2 Hz, CH3); 

in/z 207 (M+ 72%). 164 ([M.«Prl+. 10%), 151 ((MH-^'Bu]+ 100%). 134 ([M- 
1 5 U"Bu]+ 55%), 122 (10), 109 (50), 80 (8). 54 (15), 43 (25), 28 (7). 

O6.(3'.Mcthyl)bulylgU8ninc(NU2053) 

Sodium (1 .0 g, 44.2 mmol) was dissolved in 3-raelhyl-l-bii(ftnol (60 ml) under 
nitrogen. 2.AminO'6*chloropurine (1.5 g, 8.84 mmol) was added and the 
reaction stirred at reflux tor 48 h under nitrogen . 'Ihe reaction was neutralised 
?.o (glacial acetic acid), the solvent removed in vacuo and the residue recrystallised 
from water to atlbrd the title compound as a white crystalline solid (1.09 g, 
56% )(m.p.l75 'C). (Found C, 54.35; H, 6.7; N, 31.5 C10H15N5O requires C. 

54.3; H. 6.8; N. 3 1 .7%). Vmax^cm-l 3505 (NH2), 33 10 (NH), 3 1 82 (CH), 25.52 
{CH2); 6h (200 MHz, dg-DMSO) 12.50 (IH, br s, NH), 7.92 (IH, 3, C(8)H), 
25 6.33 (2H, s. NH2). 4.53 (211 1. J 6.6. OCHj). I.ti9 (IH. m. C/f(CH3)2). 1.78 
(2H, m, OCH2C//2), 1.06 (611, d, J 6.3, 2 x CII3); m/z (1 F-I) 221(M+, 29%). 
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165 (MH+-CH2CH(CH3)2, 10), ISl (MH+ {CH2)2CH(CH3)2. 88). 134 (M+- 
0(CIl2)2CII(CIl3)2,18). 

o6.(2.Ethylallyl)guanine(NU2054) 

Sodium hydride (600 mg, 25 nmiol) was suspended in anhydrous THF (40 ml) 
and 2-eihylallyl alcohol (1.0 g. I l .rt mmol) in THV (10 ml) was added. The 
reaciion was silrred at room temperature tor iO min and 2>amino>6- 
chloropurine (1.0 g. 5.90 mmol) was added, ilic reaction was complete after 
24 h at reflux, after which time the reaction mixture was allowed to cool and 
was neutralised with glacial acetic acid, Hthanol (40 ml) was added, followed 
by silica. Tlie solvent was removed and ihft residual solid was added lo the top 
of a silica column. Blution with 10% elhanol in dichloromethane yielded the 
title compound as a white solid after reciystaliiiiarion Irom ethyl acetate (650 
mg, 50%), m.p. 148-149 "C; 

(Found 219.1 121, C10H13N5O requires 219.1 1216); 

vmax (cm-1) 3465, 3306, 3200, 3137, 2965, 2940, 2915. 2882, 2803, 1630, 
1584(NH,C-ll,Nir2); 

6H (200 MH£. tl6-DMS0) 7.833 (IH. s. C(8)H). 6:259 (2H. br a, NH2), 5.124 
(III. s. <:H2). 4.y64 (IH, s, =CH2), 4.915 (2H, s, OCH2), 2.132 (2H, q, J - 
7.4 Hz, C//2CII3), 1 .061 (311, t, ^= 7.4 Hi, CHzCHi); 

5C (50 MHz, d6'DMS0) 160. 159.99, 155.50, 146.48. 138.12, 1 13.83, 1 10.89, 
67.77 (0(.;H2). 25.79 (CH2CH3). 12.13 (CH3); 

m/z 219 (M+ 84%), 202 (86). 190 ([M-EUt 90%). 176 (9). 164 ([M- 
C(F.t)=CH2]+, 22%), 151 ((MH-CH2C(Et)=CH2]+ 86%), 135 (fMH- 

OCH2C(Et)=CH2]". 90%), 109 (60), 6?J (lCH2C(Kl)=€H2r. 50%), 53 (52), 
41 (100), 32 (30), 29 (54). 
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3D ■ 
0<»-(2.Is propylallyOguauluc (NU2055) 

Sodium hydrido (600 mg, 25 mmol) was suspended in anhydrous THF (40 nil) 
and 2 jcopropylallyl olcohol (1.77 g, 17.7 mmol) in mF (10 ml) wus added. 
The reflction wa3 stirred at room temperature for 30 miii aiid 2-amino-6- 
ohloropurine (1,0 g, 5.90 mmol) was oddcd. Hie reaction was complete after 
2A h at reflux, after which time the reaction mixture was allowed lo cool and 
was neulifllised with glacial acetic acid. Ethanol (40 ml) was added, followed 
by silica. The solvent was removed and the product was purified by coluimi 
chromatography using 10% cthanol in dichloromethane as eluenl to Kive llic 
title compound as a white solid after recrystallisation ftom ethyl aceiatc/pelrol 
(470 mg, 34%), m.p. 170-172 »C; (Pound 233.1268, CnlilsNsO requires 
233.12596): 

Vmax (cm-l) 3322. 3189. 2963. 2R72, Tlf!,9 (NH. C-H. NH2); 

fiH (200 MHz, dfi-DMSO) 7.808 (IH, s, C(8)H), 6.257 (2H, br c, NH2). 5.098 
(IH, d, J - 1 Hz, «CH2), 4.972 (III. d, J - 1 Hz, -CH;). 4.953 (.2H. s. OCH2). 
2.387 (IH. septet. J = 6.8 Hz. CIT(CH3)2), 1.074 (6H. d, J = 6.8 Hz, 
CH(CH3)2); 

m/z 233 (M+, 60%). 190 ([M-«PrJ^, 68%). 151 ((M-CH2C('Pr)=C:H2)'". 95%), 
1 (55). 91 (1 00), 79 (27), 70 (79), S5 (47), 4 1 (58). 

06.(3-MethyI-2.oxobutyl)guonlnc. TFA (NU2056) 

0^-(3-Mclhyl-2-oxobutyl)guaninc etliylcne acetal (200 ing, 0.72 mmol) was 
dissolved in 80% aqueous trifluoroacetic acid (10 ml) and the reaction was 
stirred at room temperature for 4 days. After removal of tlic solvent in vacuo, 
the residue was recrystalliscd from clliauul. The title compound was obtained 
as a white salt (173 rag, 69%), m,p. (decomposed): 

(Found 235,1063. C10H13N5O2 requires 235.10571); 
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vmax (cni-l) 3854. 3501. 3320. 3183. 2977. 2940, 2791 (NH. NH2, C-H), 1732 

8H (200 MHz. d6-DMS0) 8.232 (IH, s, (:(8)H), 6.624 (2H. s, NIl2). 5.261 
(2H, s, OCH2), 2.802 (IH, seplel, J - 6.9 Hz, CH{Cll})2\ 1.092 (611, d, J = 6,9 
5 H7,CH(C//jf)2); ' 

m/2 235 (M-i-, 67%). 192 ([M %1+ 49%), 165 ([MH-C0C1I(C1I3)2]-'-. 60%), 
135 ([MH-ORJ+ 75%), 108 (55), 91 (100), 69 (48), 55 (60), 43 (98), 28 (36). 

0<'-(3-Methyi-2.oxobutyl)goanIne ethylene occtal (NU2057) 

Sodium hydride (264 mg, 1 1 mmol) was suspended in anhydrous THF (30 ml) 
10 and cooled In an Ice bnih. After llic dropwisc addition of 3-mcthyU2-oxo-l- 
buianol ethylene acctal (946 mg, 6.48 mmol), the reaction was stirred under 
nitrogen for 15 min at room tempftr/iture. 2.Ammo-6-chloropurinc (733 mg, 
4.32 mmol) was added and the rcarticn was retluxed for 8 h. After cooHng to 
room temperature, the mixture wh.<! neutralised witji glacial acetic acid and the 
15 solvent was removed. The renMm was dissolved in methanol and silica was 
added. The solvent wa.<! removed to give a Iree-flowing solid. After loading 
onto a silica column, the product was purified by column chromatography using 
10% ethanol in dichloromcthane as tiie eluting solvent. ITie product was 
obtained as a white .solid (b/il mg, 51%), and was further purified by 
2 0 recrystallLsalion from ethyl acetate, m.p. 234-235 T; 

(Found; C, 51.58; H, 5.84; N. 24.79. Calc. for f:i2H|7N503: C, 51.61; H, 
6.13; N, 25.02%); 

vjimx (om- ' ) 3459. 3343, 3223, 3133, 2980, 2878, 2799 (NH, NH2. CH); 

6H (200 MHz, dfs-DMSO) 7.831 (IH. s. C(8)H). 6.274 (2H. s, NHj). 4.418 
25 (2H. S. OCH2). 4.087.3.86;. (4H, m, OCH2CH2O), 2.1 1 1 (IH, septet, J = 6.9 
Hz, CH{Cni)2), 0.936 (6H, d, J = 6.9 IIz, ClI(C//j)2); 



\ 



wo 90/03163 PCT/GB9«Att«5 

37 ■ 1^' 

m/z 279 (M+, 30%), 271 (5), 250 (46), 236 ([M-Tr]+, 45%),222 (13). 212 ! • 

(42), 194 (5), 180 (5). 164 ((M-C(OCH2CH20)'>r)J+, 52%), 152 (30), 131 I 

([M-0R1+, 70%). 123 (35). 115 KC((X:H2CH20)'PrJ+ , 1U0%). 96 (32), 82 j 

(45), 67 (35X55 (35), 43 (fPr+ 58%), 29 (16). | 

5 O<»-Cycloh«ylmetliyIguani0c(NU2OS8) 1 

i 

Cyclohexylmethanol (1.23 ml, 9.84 mmol) was added to anhydrous DMSO (8 I 
ml) with sodium hydride (0.085 g , 3.54 mmol). After stirring under N2 for 1 h. U 

! 

2-ainino-l,4-dlazabicycIo[2^^>octylpidn»6-ylaTP5fiw chloride (500 mg, j 
1-78 mmol) was added and the reaction mixture was left stirring at room | ■ 

1 0 temperature for 48 h. The resulting mixture was neutralised with glacial acetic | 
acid (0.2 ml). DMSO and acetic acid were then removed and the crude product 

m tt\m^ mm duting wilk 10% meftannl in aidiloromethane, tke I 

product was isolated a.< a white solid (0.?.?.lg, 51%); f . ' 

i:-.: 

(Found: C. 50.88; H. 5.93; N, 2429% C12H17N5O and 2 M H2O requires? C, j 
15 50.88; H, 6.0; N, 24.73%); I 

Umax/ cm-1 3350 (NH2), 3200 (NH). 2900 (CH2),! 1640 (C-C); ' 

dH NMR (200 MHz, d6-DMS0) 1.50 (IIH. m. C(3')H. C(4')H, C(5')H and j!; 
(.'.(2')H, qr)H, C(6')H), 4.29 (2H; d, J = 6 Hz, OCH2), 6.3 1 (2H, s, NH2), 7.92 j 

(1H.5.C(8)H); L 

I 
t 

20 nt/z (FAB) 247 (M+ 14%), 151 (MTI+'Cfilli iCIb, ICQ), 134 (M+- | ■ 

OCH2C6Hii,8).8J(8). f'^ 

o6K5*-Heieflyl)guanine(NU2061) ^ 

5-Hcxcn-I-cl (4 nil) was slowly added to a solution of sodium hydride (0,345 : 
g, 14,7 mmol) in anhydrous THF (20 ml). 2-Amino-6-chloropuiijic (0.50 g, I " . 

25 2.95 mmol) was added after 30 min, and the reaction rcfluxcd under nitrogen ! 
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for 12 h. The reaction was cooled, neutralised (glacial acetic acid), the solvents 
removed and the residue recrystaUised from water. The title compound wai 
collected as a white solid (0.45 g. 70%Xm.p^03 ^C). (Found C, 56.2; H, 6.3. 
N, 29.6 Ci 1H15N5O requires C. 56.6: H. 6.3: N. 30.0%). y^jaax^cm-l 34JJ3 
b (NH2). -^302 (NH). 3181 (CH); (200 MHz, d^-DMSO) 12.50 (III, br s, 

NH), 7.93 (III, s, C(8)H). 6.33 (2H, s. NH2X 5.94 (IH. m. CU2-CFf), S.I (2H. 

m, C.fl2<H). 4.49 (2H.t, 76.55. OCH2), 2.22 (2H,q,Cfl2CH), 1.87(2II,m. 

OCH2CH2). 1.60 (2H, m. 0(CH2)2C^2CH2CH-CH2); (50.3 MHz, d^- 

DMSO) 160.1, 138,9, 115.3, 65.6, 33^, 28.3. 25.1; «/7 (+F.T) 233 (M+, 24%), 
10 l-^f(M-H+-((--H2)4CH=CH2,100). 

O^-Heptylguauine (NU2064) 

Sodium (0.5 g, 22.1 mmol) was dissolved iu hcp(an-l^l (20 ml) under 
nitrogen. After 30 min, 2-araino^liIoropuriiie (p.75 g, 4.42 mmol) was added 
and the reaction refluxed under nitrogen for 36 h. . After coolmg, the reaction 
IS was neutralised (glacial acetic acid), the solvent removed and die residue 
recrystolliscd from Tpvatcr. The title compound was collected as a white soUd 
(0.59 g, 54%)(m.p. 172-175 «C). (Found C. 57.8; 7.6: R 27.7 C12H19N5O 
requires C. 57.8; H, 7.7; N, 28.1%). vmax/on-I 3499 (NH;.). 3300 (NH), 
3179 (CH); 6h (200 MHz. d^-DMSO) 17.50 (IH, br s, NH). 7.89 (IH, s, 
20 C(8)II), 6.33 (2H. s,NH2X 4.47 (2H. l, J 6.6 . OCH2), 1.84 (2H. m. 
OCH2C//2), 1.38 (8H, m. (CH2)4CHz) . 0.96 (311. t, 76.4 . CH3); rn/z (+EI) 
■m (M+ 52%), 164 (M+.(CH2)5CH3, 17), 151 (MH+-(CH2)6CH3,I0). 

Synthesis of 0^-(tTan$-3'.Hexenyl)guanlne (NU2067) 

Sodium hydride (0.345 g, 14.74 mmol) was suspended in dry THE (20 ml) and 
5 /r<2«j.3.hcxen-l-ol (2 ml, 16.3 mmol) was slowly added. After 30 rain. 2- 
amino-6-chloropurine (0.50g, 2.93mnioI) was added and the reaction refluxed 
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under nilrogen for 24 h. The reaction was cooled, neutralised (glacial acetic 
acid), the solvents removed and the residue recrystallised from water. The titU 
compound was cnllftcted as a white solid (0.12 g, 61 %) (m.p.204-205 X) 

VnWcm*' 3500 (NII2), 3190 (NH), 3005 (CH);8h (200 MH7, dg-DMSO) 
12.50 (IH. S. NH). 7.91 (IH, s, CX8)H), 6.35 (2H, g, NH2), 5.7-5.4 (2H, m, 
CH=CH) 2.6-2.5 (m, C/^iCHCH) 2.09 (211, p, 7 6,9, CH2CH2) 1.03 (3H. t. J 
6.4. CH3); m/2 (+EI) 233 (M+, 24 %), 218 (M+.CII3, 2). 191 (M+- 
CHCH2rH3, 165 (MH+^H2CHCHCH2CH3. 9), 151 (MII+- 
(CH2)2CHCHCH2CH3, 100), IM (MH+-OCH2CH2CHCHCH2CH3, 20). 

06^CVc]opentyI)metbylguaniAe (NU206$) - Method A 

Cyclopentane methanol (199 mg, 1.99 mmol) was added to sodium hydride 
(0.017 g. 0.n07 mmol) in anhydrous DMSO (0.4 ml). After 1 h 'DABCO- 
pnrine' (U. lOg, 0.36 mmol) was added and the reaction stirred for 48 h ot room 
tempoature. Acetic acid (0.06 ml) was added and the solvents removed in 
vaaio. The residue was purified by flash column chromatography on silica gcl. 
eluting with 10% methaiu>I in dichloromethane. The title compound was 
collected as a white solid (67 mg, 82%) (m.p. 121 *C). (Found: C. 54.4; II. 6,5; 
N, 28.S CnHi5N50 + 0,5M H2O requires C, 54.5; H. 6.2; N, 28.9%). 

vmox/cm'^ 3481 (NH2), 3352 (NH), 3204 (CH), 2957 (CH), 1626 (C=C), 1581 

(C=C); Xmax (CH30H)/ruu 282; 6h (200 MHz, d6-DMS0) 12.30 (IH, s. NH). 

7.93 (IH, s. C(8)H), 6.35 (2H, s, NH2), 4.38 (211, d, 7 7, OCH2), 2.47 (IH, m, 

C(r)H). 2.0-1.2 (8H, m, C(2')II, C(3')H. C(4')H. C(5')H); m/z (+EI) 233 (.M+, 
21%). 151(MH'-C6Hii, 100). 

Synthesis of o6.(CyclopentyI)iuetbyI);uaiilne (NU206$) • Method B 

Cyclopentanemethanol (50 mg, 5.8 mmol) was odded to sodium hydride (0.35 
g, 14.7 mmol) in anhydrous THF (20 ml). After 20 min, 2-amino-6- 



chloropurinc (0.50 g, 2.9 mmol) was added and the reaction refluxcd under 
nitrogen for four days. The reaction was cooled, neutralised (acetic acid), the 
solvents removed in vacuo and the residue recrystallised from water to give the 
title confound as a white solid (0.42 g, 62%)(m.p, 121 *C). 

06..<3'.Cyclofaexejiyl)in«thylgmuiiLC (mJ2073) 

3-Cycloliexene methanol (2.5 g, 22 mmol) was added to sodium hydride (1.32 
g, 55 mmol) in dry THF (100 ml) and the reaction stirred under argon at room 
IcuipcTdlure for 30 mln. 2-Amino^hloropurine (l.g? g, 1 1 mmol) was added 
and the reaction refluxed for 24 h. Ihe lesulting solution was cooled, and 
acidified with acetic acid, the solvents removed and the residue triturated with 
water. Purification hy flash column chromatography on silica gel, eluting with 
10% methanol in dichlorometfaane, afforded ^e title compound as a white 
crystalline solid (2.57 g, 95%Xm.p. 176-177 X). (Found: C, 5S.0; H, 6.3; N, 
27.7 (■;i2Hl5N50 + 0.25M GH3OH requires C, 58.1; H, 6.3; N, 27.7%). 

Vma.x/cm-1 3340 (NH2). 3200 (NH), 2900 (CH). 1620 (C=C), 1580 (C=C); $h 
(200 MHz, d^-DMSO) 12.35 (IH, br 3, NH), 7.76 (III, s, C(8)H), 6.15 (2H, s. 
NH2), 5.70 (2R s, C(3*)H. C(4')H), 4.30 (2H, d, J7, rK;H2), 2.10-1.85 (6H, 3 
X m, C(2')H, C(5')H, C(6')H), 1.40 (IH, m, C(r)H); 8c (50.3 MHz, d(i-DMSO) 
160,1. 155.3. 137.9. 127.2, 125.9. 69.9. 33.1, 28.0,^25.1, 24.2; m/z (FAB) 216 
(MH+ 70%). 152 (MH2+-C7H11. 100), 95 (C7H11, 8). 

06.(l'.Cyclop«iit«nyl)m«thylguaiilnc (NU2074) 

To sodium hydride (0.57 g, 24 mmol) m anhydrous DMSO (6 ml) woa added 1- 
cyclopentenemethanol (6.57 g, 67 mmol). After 1 h, 2-Qmino-trimcthyIpurin«6- 
ylammonium chloride (2.74 g, 12 mmol) was added and the reaction stirred for 
a further hour at room temperature. Acetic acid (2 ml) and ether (360 ml) wcir 
added to the resulting solution and the solid collected ond triturated with water. 
"ITie ether, DMSO and 1-cyclopentenemethanol were removed from the filtrate 
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and the residue diluted with ether to yield a second crop. The solids were 
combined, dissolved in hot cthanol. filtered, rbe yolume of solvent reduced to 
10 ml aiid the title compound collected as a pale yellow solid (1.92 g, 
70%Xui.p. 210 -C). (Found C. 57.1; H. 5.9; N, 28.0 CnHisNsO + 0.4M 
5 CH3ai20H requires C, 56.7: H, 62: N. 28.0%). v^/cm-l 3460 (NH2). 
3300 m), 1640 (C=C), 1280 (CN), 1 ISO (CO); X^jax (CIl30II)/nni 385. 6h 
(200 MHz, dfi-DMSO) 12.35 (IH, br s. NH), 7.73 (IH, s. C(8)H). 6.15 (2H, s, 
NH2). 5.75 (IH. .s, C(T)ii), 5.00 (2H, s, OCH2). 2.35 (IH. m, C(3')H, C(5')II), 
1.90 (2H, q, J 7.4. C(4')H); 5^ (50.3 MHz. dg-DMSO) 159,9. 140.2, I38.t>. 
3 128.2. 642, 32,9, 32.3, 23. 1; m/z (FAB) 233 (12%). 232 (MH+ 100). 231 (M+ 
55), 230 (M+-H. 35). 152 (M-^-C^H?, 70). 

06.(l'.CycIohwt«nyl)methyigttaninc (NU2076) 

NCyclohevenemethanol (2.04 g, 18.2 mmol) was added to sodium hydride 
(0.16 g, 6.6 mmol) in anhydrous DMSO (6 ml). After 1 h, 2-amino- 
frimethylpurin^ylaraniomum chloride (0.75 g, 3.3 mmol) was added md the 
reaction stiired for a further hour at room temperature. Acetic acid (2 ml) was 
added followed by ether (360 ml). After 2 h the solid was collected and 
triturated with, water. The ether, DMSO and alcohol wore removed from the 
filtrate which was diluted wift ether to yield a second crop. The combined 
solids were dissolved m hot methanol, filtered, the volume of solvciii reduced 
to 10 ml and the title compound collected as a pale yellow solid (0,57 g, 
71%)(m.p. 195-197 »C). (Found C, 55.8; H, 6.0, N, 26.23 C12H15NSO + 
0.85M H2O requires C, 55 J; H, 6.4; N, 26S%). ynm/^m'^ 3457 (NH;,), 
3295 (NH), 3186 (CH). 2931 (CH). 1698 (C=C), 1631 (C=C); (200 MH7, 
H6-I1M.S0) 12.50 (IH, hr s, NH), 7.92 (IH, s, C(8)H), 6.33 (2H, 3, NH2), 5.93 
(IH, s. C(2')H), 4.88 (211. s, OCII2). 2.14 aiid 1.68 (8H, 2 x m, C(3")H and 
C(6')H, C(4')H and C(5')H); 5c (50.3 MHz, d^-DMSO) l.-iy.v, 138.5. 133.7. 
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125.7, 69.7, 25.8, 24.8. 22.3. 22.1; m/z (+Ei) 245 (M+ 59%), 151 (MH+- 
C7Hn. 100), 134 (M+-OC7H1 1, 56). 

0^5)-I4'-(Isopropen-2"-yI)-cyclohex-r-enyI])in8thylguaniiie (NU2077) 

(j>4-(Isopfopeuc)tyclohex-l-enemethanol ((f>perillyl alcohol) (3.66 g, 24 
0 niiuol) was. added to sodium hydride (U.21 g, 8.8 mmol) in anhydrous DMSO (6 
ml). After 1 h 2-ammo-trimethylpurin-6-ylonunonium chloride (1.00 g, 4.4 
mmol) was added and the rcactlou stirred fur a further hour at room 
temperature. Acetic acid (2 ml) was added followed by ether (360 ml). After 2 
h the solid was collected and triturated with water. The ether, DMSO and 
10 alcohol were removed from Ihc filtrate and dilution with ether yielded a second 
crop. Tlie combined solids were dissolved in hot methanol, filtered, the volume 
of solvent reduced to 10 ml and the ni\& compntmd collected as a white solid 
(0.79 g. 64%Xm.p. 190-192 *C). (Found C, 63.0; H, 6.4; N, 23.5 C15H19N5O 

+ 0.2M CH-^OH requires C, 62.6; H, 6.8; N. 24.0%). Vmax/cm-l 3460 CNH2), 
1.5 3404 (NH), 3315 (CH), 3205 (CH), 2964 (CH), 1626 (C=C), 1584 (C-C); 5h 
(200 MHz, d6-DMS0) 12.30 (IH, hr %, NH), 7.93 (IH, s, C(8)H), 6.35 (3H, s, 
NH2), 5.96 (IH. s, C(2')H), 4.91 (211, s, CH2-), 4.82 (2H, s, CKIHiX 2.2-1.9 
(6H. m. CCSOH, C(5')H and (■:(6')H). 1.82 (3H, s, eH3). 1.60 (IH, m, C(4')H); 
6c (50.3 MH2,'d<5-DMSO) 159.9, 149.4, 133.5, 125.1, 109.3, 69.2, 30.2. 27.2. 
20 26.3, 20.9; m/z (+EI) 285 (M+ 19%), 151 (M+-C10H13IOO). 

o6-RIbofUranosylgnanine(NII6ni2) 

Metliyl.2.3-0-bopropylidene-b-l>ribofliranoside (1.23 g, 6.03 mmol) was 
dissolved in anhydrous DMSO (10 ml) and .v>dium hydride (77 mg, 3.21 mmol) 
was also added. The reaction mixture was left to stir at room temperature for 1 
25 h under N2 before adding 2-amino-l,4-dia7;»bic.yclo[2^^]octylpurin-6- 

ylammonium chloride (0.3 g, 1.07 mmol). This was left to react for 48 h at 
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room tcmperaiurc. The mixture was then neutralised with glacial acetic acid 
and DMSO was removed in vacuo, llie crude product was purified by column 
chromatography, eUiting with 10% methanol in dichloromethane to furnish a 
cream solid {O OUb g, 74%), m.p 220-225*C; 

5 umax^cm-l 3460 (NH2), 3201 (NH), 2937 (C3l2), 1627 (C-C); 

dH NMR (200 MIIz, dfi-DMSO) 1.37 (3H, s, CH3), 1.49 (3H. s. CH3), 3.34 
.(3H. s. OCH3). 4.50 (3H, m, OCH2, C(4)H), 4.7S (IH, d, C(2)H. J - 6 Hz), 
4.91 (IH. d, C(3)II, J - 6 Ilr). 5.07 (IH^, C(l)H). 6.41 (2H, s. NH2X 7.93 (IH. 
S.C(8)H). 12.5(IH,hrs,NH); 

10 m/z +(EI) 337 (M+ 49%). 322 (M+-CII3. 58). 151 (MH+-C9H14O4. 68). 

O^J-Tetrahydroftirftwylmcthylgnanine (NU6013) 

retrahydro&rfinyl aloAol (1.7 g, 16.6mmol)and-8odium hydride (0.21 g, 8.7S 
mmol) were added to anhydrous DMSO (8 ml). This was left to stir ot room 
temperature for I h under N2. 2-Amino-6-chloropurine (0.5 g, 2.95 mmol) was 
Vj then added aad the mixture was healed al 100°C for 48 h. The reacdon mixture 
was neuualiscd wiih glacial acdic acid and DMSO was removed in vacuo. The 
crude product was columned using 10% methanol in dichloromethane and the 
product was obtained but NMR showed contamination hy 3.anuno-6- 
chloropurine. 

20 This mixture was thus siufpcnded in anhydrous DMSO (14 ml) and 1.4- 
diazabicyclof2,2.2]octane (0.358 g, 32 mmol) was added. The reaction 
uiiAiurc was then stirred at room temperature for 12 h. DMSO was removed in 
\acuo and the crude product was purified hy cohimn chromatography, eluting 
with 20% methanol in dichloromethane,. The title compound was obtained as a 

25 cream solid (0293 g, 43%), m.p. 224-228X; 

(Found: C, 51.06; II, 5.53; N, 29.79% C10H13N5O2 and 0.01 M CH2CI2 
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requires C. 50.93; H. 5.52: N, 29.67%); 

Wcm-J 333 1 (NH), Wt (CH2), 2550 (NH2), 1625 (C-C), 1580 (NH); 
dH NMR (200MH2. dg-DMSO) 1.93 {4H, m, C4II7O). 3.84 (2H, m, C4H7O). 
4.34 (IH, in, C(l)H), 4.47 (2H. d. J - 4.5 H7, OCH2X 6.36 (2H, s. NH2), 7.95 
5 (IH.s.C(g)H),12.6(lH,brs,NH); 

nt/z m) 249 (M+ 51%). 165 (MH+ C4H7O, 42), 151 (MH+.C5H9O, 78), 
134(M+.C5H9O2.,20),78(31). 

O^-AdainanlylmcthyIguaninc{NU6014) 

l-Adamaotanemethanol (1.374 g, 8.3 nunol) was dissolved in anliydiom 
1 0 DMSO (10 ml) and sodium hydride was then added. The reaction mixture was 
kt to stir under N2 at room temperature for 1 h. 2-Amino-<5-clilon)purine 
(0.25 g, 1.48 mmol) was then added to tfie rcactiort mixture and this was heated 
at lOO^C for 4 days. The reaction mixture was then cooled and subsequently 
neutralised with glacial acetic add, the solvents were then removed. 
15 Purification of tlje crude product was achieved by column chromaiogiaphy 
using 10% luethaaol in dichloromethane as die eludng solvent. The desired 
product was isolated as a cream solid in low yield (0.04 g, 10%). m.p. 260- 
265T; 

(Found: C, 61.6; H, 6.51; K 22.44% C]6H2iN50 and 0.7 M H2O requires C. 
61.6; H, 7.19: N, 22.46%); 

W«n*' 33 15 (NH), 2900 (CH2), 2573 (NH2). 1622 (C=C), 1584 (Nil); 
dH NMR (200 MHz, d^-DMSO) 1.92 (IfiH, m, CioHjg), 4.11 (2H, s, OCHj), 
6.35 (2H, s. NH2), 7.90 (IH. s. C(8)H), 12.46 (1 H. br s. NH); 
m/z C+El) 299 (M+, 100%), ISl (M^-CnHid, 44), 135 (M+-C1 iHi^O, 20). 
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O^-Galactfwyjguanine (NII6017) 

U:3.4.DUsopropyli<lene-a-D-galactopjtanose (1.56 g, 6 mmol) and .^ium 
hydride (0.078 g. 3.25 mraol) were added to anhydrous DMSO (lO ml) and 
reacted for I h at room temperature. 2.Amino.|,4.dia7;jbicyclol2,2,2]. 
5 octylpurin^ylammonium chloride (0.3 g, I m mmol) was Then added and the 
reaction mixture was stirred at room temperature tor 48 h before being 
neutralised with glacial acetic acid. TTie solvents were removed in vacuo. The 
crude product was columned in 10% methanol in dichloromethane and then 
recrystallised from ethyl acetate/petrol. The desired product was fiimishod as a 
10 white solid in reasonable yield (0.2256 g, 54%), m.p. I47-149«C; 

(Fojind: r;. 51.9; H. 5.}?: N. I7.XI% C17H23N5O6 and 0.01 M CH2CI2 
requires C, 51.8; H. 5.84; N, 17.77%); 

umax^cm-l 3459 (NH2), 3200 (NH), 2936 (CH2),J(I25 (C-C), 

dH NMR (200 MHz. d6-DMS0) 1.39 (6H, d, rCHil 1.48 (6H. s. 2'CH3). 

15 4.27(lH.m.q5)H).4.45(3H.mX4.61(IH,dd,J = 7Hz),4.74(lH,dd,J = 7 
Hz). S.S9 (IH. d, J = 5 Hz). 6.39 (2H, s, NH2). 7:91 (IH, s. C(8)H), 7.95 (IH, 
brs,NH); 

'n/i {+EI) M+ (393, 58%). M+-CH3 (378. 45). 351 (4).M+.CnHi605 (165. 
14). 151 (100), 93 (11). 43 (63). 
JO 2-Amino^^|laplltllyl)meUIyIgu^uIiae(NU6018) 

2-NaphthaJcncractbanol (0.8g, 5 mmol) and sodium hydride (0.0658, 2.71 
mmol) were added to anhydrous DMSO (10 ml). After 1 h 2-amino-l,4- 
diarabicyclo[2.2,2]octylpurin-6-ylammoniuni chloride (0.25g. 0.89 mmol) was 
added 10 Qic rcacUon miAiure and Ibis was stirred at room temperature for 5 
days. The reaction mixture was neutralised vYiJi glacial acciic acid (O.I ml) , 
and the solvents were then removed. Tl:e ciude product was purified by 
column chromatography using a solvent system of 10% liielluuiol in 



»0 «.«!(! 



'lichloromctlu„c. Tide Bodww^ Maw,,, 

W8(3H.m.C,oHrt8.04(5aa,C(8)H^C,oH7); 

° TctrAydropyran-Z.niMtoiol (0^3 J 202 „ 

W,026 ^ ,.08 „ ^ ^ 

1 17 r°*"' """" """" """""'"'"f^- ^ 

y«ld as a cream (0.05,27 £ 62H m.p. 25W60'C; 

C «.0; a .0; N, ji.,.. CnH.sNjOj „.« m ch^c^ ^ 
C,>2.8«;H, 6.01; N, 28.01%); 

W«.-' »36m2940(CH2X25«(NH2X 1626(C=C,. ■«,(NH,; 

"6 OH. .X cXDHi ,^ e,., dm. 4.44 C2H, OCH2), 6.37 
eas,NHj).7.M(,„,,,c(8,H),,2.5(,H,br,,NH); 
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-ui) were added to anhyc^o. DMSO (, ^) ^' ^'^^ 

temp«raiure for ih 2 Am,«^, . ^. . *° ''^"^ 

5 Chloride C03e I I . ^'''^''Wpunn-6.yla,jiinoiiium 

^ g, 1.1 mmol) was then add«d to the reaction mixt,, , 
under N-> at rA/^.« ♦ siiired 

metliaflojindich ofometliane UrhVi. j 

'"^^ «■ C.^'.5NS0 0,0, M CH<, 

'«)u,r«e, 65.83; H, 4.46; N.23.m): " 

W=n.->3424(NH),»7l(CH2,,,«*<NH2ii635(C=C),,579(N„,; 

<IHNMR(200MH2,d|S.DMSO)l!«fl6Hm ru >.„ 
15 ■^'^10Hl6), 4.11 (211, s,0CHjX 

"5 (2IU NH2), 7.90 (IHa C(8)H), ,2.46 (IH. br s. NH); 
2«1 (M+. ,7./.). 141 (C„H,^, 90). «,(«,. 

iciT to Stir for I h ot 

, . , , temperarurc before adding I,4^ia2a- 

'-«o, ^e. Be ^ ^^^^^ 

1= »lv«>B were ,«.„v«l by *on m MUadon. The cn,de p„^c, was 
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dichloromcthanc wliich yielded ihe title compound as a cream solid in good 
yield (0.2466 g, 87%); 

(Found: C, 47.49; H. 6.21: N, 24.42% Ci 1H15W5O3 requires 0.15 M CII3OH 
and 0.7.^ M H2O C, 47.23; H, 6.04; N, 24.71%), ra.p. 170-172»C; 

5 Umax^cin'^ 3197 (NH). 2942 (CH2), 1626 (C=C)i 

dH NMR (200 MHz, dg-DMSO) 1.38 (3H. s, CH3), 1.44 (3H. s. CH^), 3.84 
(Hi dd. C(3)H), 4. 18 (IH, dd, C(3)H), 4.48 (3H, m, OCH2, 0(2)11). 6.35 (2H, 
brs,NH2).7.91(lH.s.C(8)H); 

dC (50 MHz. d6-DMS0) 25.69 (Me). 26.96 (Me). 66. 1 2, 66.46, 73.82 (OCH2). 
) 10.9.19,159.93; 

m/3 U+ (265, 28%), M+-ai3 (250, 47), MH+-C6H1 iCh (151, 100). 

0^-a.4-DioxaspiroI4.5Jdecanfr-2-mefhoxy)guaiiinc (NU6022) 

(+)-l,4-Dioxa.spiro[4..S]decane-2-niethanol (0.858 g, 3,9nmiol) and sodium 
hydride (0.065 g, 2.71 mmol) were added to anhydrous DMSO (8 ml) and left 
to stir at room temperature for 1 h. l,4.Diazabicyclo[2,2,2]ocfylpurin-6- 
ylammonium chJonde (U.25 g, 0.89 mmol) was Aen isdded to the reaction 
mixture and this was left to stir at room terop«ature for 5 days. The mixture 
was neutralised with glacial acetic acid and solvents were removed in vacw. 
i^iriiication of the crude product by column chromatography tiding 10% 
methanol in dichloromethane furnished the desired product &s a cream solid in 
good yield (0J51 g, 92%), m.p. 214-218°C; 

(>oimd: C, 54.49; H, 6.38; N. 22.5% C14H19N5O3 and 0.05 M CII2CI2 
requires C, 54.52; H, 6.18; N, 22.64%); 

Umax/cm- 1 3477 (NH7.). 3182 (NH). 2937 (CH2). 1618 (OC); 

dH NMR (200 MHz. d6-DMSO) 1.60 (lOH. m. C5H10). :*.X6 (1 H, dd, C.(3)H), 
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4.19 (HI, dd. C(3)H), 4.53 (3H, m. C(2)H). 6.37 (2H. br 3, NHj). 7.94 

(iH,s,C(8)H); 

dC (50 MH7, d5.DMS0) 23.74, 23.91, 24.94. 34.92, 36.31, 65.87, 66.55, 73.51 
(OCH2), 109.64. 138.73. 1 59.92; m/z M+ (305. 29o/c). MH+ CglljoO (208, 7). 
' MH+-C9Hi5(I51.86). 

In the further examples hereinafter described of tLc pre^^^ 
Alkylguaninc dciivaUvcs in accordance with the invention, the geneml 
synthetic procedure unless othenvi.se stated was as follows: 

The appropriate alcohol (5,6 mmol) was added to a suspension of 
sodium hydride {0.08 g. 3 mmol) hi anhydrous DM.SO (8 ml), and die 
reaction mixture was stirred under nitrogen at room femperature for 1 h. 
l,4-Diazabicyclof2,2^]octane purine CDABCO-pnrine', 0.3 g, 1.07 
mmol) was added and the reaction wav' !;trfml for 5 days under a 
nitrogen atmosphere at ambient temperature. IhR reaction mbcture was 
neutralised with glacial acetic acid and the solvents were removed in 
vacuo. The residual product was puriOed by column chr9r^^9p^jjy yjj 

silica, cmploymg didilorwnethane: meihanoI(9:l) as eluent. 

2-ainii»o-6-cyclohcxylethylosypurine(NU6023) 

Hic title compound was isolated m a yield of 82%, 0.23 g; mp :?09.5 "C; 
(Found: C, 59.78; H. 7.24; N. 26.83. Calc. for C13H19N5O: C, S9.77; H, 7.28; 
N. 26.82%); 6H (200 MHz. dg-DMSO) 1.02 (2H. m, CH2), 1.20-1.30 (llll, 
m), 4.518 (2H, t, OCH2), 6.287 C2H, br-s, NH2), 7.906 (IH. s. C(8)H). 12.503 
(IH, br-s, NH); m/z (EI) 261 (M+). 

2.amino.6-P)-2'^'.dimethyI-r^'-diosolane-5'-methyl)oiypuriue 
(NLi6024) 

The title compound was obtained in a yield of 98%, 0.28 g; mp 190.4 
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W3»(lH,,.q8)H). ■2.5(.Ht.,.NH);>^(EI)2«(M., 

Tl« rc,uitd pnxlw was otoi«d in a yiekl „f 98y.. 0.28 J. „ . ,^ , 

I iSOO (IH, br-s, NH); (Kjj 245 

N, 23.4m); 5„ (200 ^.^m^O) 4,252 (,„. „„, „^ 
4.797 (3a 6.40, (jj,. nH2). 7.001 (4H, m). 7,959 (la s. q^. 
'2-592 on br-vNH);m/z (EI) 299 (M^). 

4.41, N, 30.SS./0; 8„ (200 MH. d^-DMSO, SM pH, , oCHjX 144 (2,^ J 

cmfr!'!'"' ''''''' '■'^ <^(W. 

(IH.m,C(3)H),8.8SCIH,in,C(4)H); 

„ ;;;™^«(M^,oov..,,o(,M.c,„,.r,,..n4,,M.c,^^^^^^ 
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2-amino-6-<2'-methyInorboniyl)metUyIoxyparine (NtJeoSft) 

l he desired product was obtained as a citaiin solid in 5 1 % yield, 0. 1 5 3; 
611 (200 MHz, d^-DMSO) 0.99-2.2 (13H, uu C6H13). 4.28 (2H. d, OCH2), 
4.334.53 (IH, m) 6.28 (211, br s, NH2). 7-90 (la S. C(S)H); m/2 (+EI) 273 
5 (M+ 12%), 151 ([MFI+-C9lI|501. 100), 81 (16). 35 (18). 

2-aiiiino-6-[(S)-2'-oxopyrroIidiii-5'*methyIloxypuriiie (NU6031) 

The title compouiiU \m obtained in 87% yield, 0.23 g; ra.p. 150.9 ^C; 
(Found: C, 43.52; H, 5.14; N, 30.13. Calc. for C|oHr;N602.1.5 mole H2O: C, 
43.63; H, 5.49; N, 30.53%); dH (200 MH?-, d6-J.)MSO) 2.006 (IH, m). 2.304 
1 U (3H. m), 4.005 (IH, mX 4.434 (2H, d, CH2), 6337 (2H, br-s, NH;.), 7.926 C2H, 

br-s, C(8)H) & NH); m/7. (HO 248 (M+). 

2-auiii(H6-|(i{>-2'*ozopyrrolidin-S'-met]iyl]oTypurine (Ntl6032) 

After recrystallising from melhanol, yield of 46%, 0.12 g; m.p, 147.8 
oC; (Found: C, 44.85; H. 5.19; N, 31.19. Calc. for C10H12N6O2.I mole H2O: 
15 C, 45,1 1; H, 5.30; N, 31 .56%); 5H (200 MPlt, d^-DMSO) 2,006 (IH. m), 2.367 

(3H, m), 4.062 (III. m), 4.451 (2H, d, CH2), 6.337 (2H, br-s. NH2). 7.923 (7.H, 

br-s, C(8)H & NH); m/z (EI) 248<M+). 

2-Ajnino-6-cycIohe37lni«tliyIozy-8-«xopttrinc(NU6033) 

A solution of ?.,5,6-triainino-l.cycIohexylmethyloxypyrimidine (1.0 g, 
20 4.24 mmni) and l.T-csttbonyldiinudazole (0.69 g, 4.24 mmol) in anhydrous 

DMF (5 ml) was stirred under nitrogen at ambient temperature for 48 h. 

Addition of water (100 ml) afforded a white solid which was collected by 

filtration, redissolved m 2 M sodium hydroxide solution (200 ml), aud filtered. 

The filtrate was neutralised with glacial acetic acid and allowed to sland at 4 'C 
?S tor 2 h, when the precipitate w^iich deposited was collected and waslicd 

thoroughly with water. Recrystallisation from aqueous cthanol yielded tlie 
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required product (0.65 g, 58%), m.p. 297 X; (Found: C. 54.66; H, 6.47;, N. 
26.63% Ci2 Hi7 N5O2 requires C, 54.75; R 6.46; N, 2fi.62%); 6^ (200 MHz, 
d6-DMS0) 1.04-1.39 (511, m, C6H1 1). 1.76-1.90 (6H. m, C5H1 1), 4.17 (2H, d, 
OCH2, J = 6.53 Hz), 6.15 (2H. br s. NH2). 10.49 (IH. hr s. NH), 1 1.09 (IH, br 
s, NH); (^EI) 263 (M+, 75%). 167 (MH ' -C7H13, 100), 81 (6), 69 (7). 

2-Ainmo-6-beiu^)-$.oxoguanuie (1^6043) 

2,5,6-Triamino-4-benzyloxyp)Tiraidmc (0.05 g, 0.22 mmol) and 1,1'- 
dicarbonyldiimidazole (0.04 g, 0.216 mmol) were dissolved in anhydrous DMH 
under nitrogen- The reaction mixture was stirrftH at ambient temperature for 48 
h, and a ftirther portion of r,r-carbonyldiiraidazole (0.04 g, 0216 mmol) was 
added. After stirring for a further 24 h, water (50 ml) was added and the cream 
prectpit;iTe which developed was collected. The collected solids were 
redissolved in 2 M sodium hydroxide solution and^ after filtration, ilic csululiun 

i- 

was neutralised with glacial acetic acid and atood'at 4 ''C for 12 h. TIjc yellow 
precipitate which deposited was collected and washed diorouglily with water. 
Recrystallisation firom aqueoiis methanol furnished the desired product (0.05 g« 
84%), m.p. 316 (decomposed); 5h (200 MHz, d6-DMS0) 5.53 (2H. s. 
OCH2), 6.29 (2H, br s, NH2), 7.49-7.60 (511, m, Ct^f^); 

m/t (+EI) 257 (M+ 34%). 91 (100), 65 (9), 

2*Ch]nriv6-cyclohe3cylmet£i03cypurme (NU6047) 

To a solution of sodium (0.18 g, 7.94 mnvol) m cyclohexylmethanol (10 

i 

ml) at 90 OC under nitrogen, was added 2,6-dichlOTopurine (0.5 g, 2.645 ramol). 
After sLining for 90 min the mixture was cooled to room temp«raiure, 
neutralised with glacial ac^ic acid and the volatile solvents were removed 
under reduced pressure. The residual solid was triturated with water and 
filtered. (0.6 g, 85%); SH (200 MHz, d<5-DMS0) 1.232 (5H, br-m), 1.877 (611, 
br-m), '1.345 (2H. d, OCH2), 7.991 (III, $, C(8)H); ui/z (EI) 266 (M+). 
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6-Cyclohexyliue(hojy-2-ArA-<ljmetfayiamuiopurinc (mJ6048) 

To a solution of 2-chlor(v6<yclohexylniethoxypurinc (0.15 g, 0.5(5 
mmol) in DMF (3 ml) was added 2.aininoethanoI (0.12 ml, 1.95 uuiiol), and ihe 
reacfion mixture was stirred at 90 <>€ for 3 days. TTie solvents were removed in 
vacuo and the residual product was purified by cohimn chromatography on 
silica gel, uaiag dichloromclhane: methanoi (9:1) as eluent. Recrystallisation 
from ethyl iacetate gave huther purification and afforded the Utle compound (98 
mg, 6-3% yield); 5H (200 MHz, d^-DMSO) I.2l<5 (5a br-m), 1.918 (6H. br-m), 
3307 (6a s. N(CH3)2). 4.350 (2a d. OCH2). 7.9^51 (IH. s, C(g)H). 12.8 (la 
br-s,NH); 

m/z(EI)275(M+). 
Brief >Sninmary 

The present inveotioa should be regarded overall as comprising each and 
every novel teature or combination of features disclosed herein but tlie main 

aspects of the iuveiilion comprise, principally but not eocclusively, broadly the 
follovviug; 

( i ) Novel compounds of formula (1) as defined herein; 

(ii) Compounda of formula (I) witli subsiiiucnte as hereinbefore defined 
(including pro-dnig forms and salts Ihcrcof) for therapy or for use in 
medicine and in the manufaclurc of medical preparations, usefiit for 
example as CDK uihibiluns in treamieni of cancer or other cell 
proliferation disuiUcrs. 

(iii) Processes for the preparation of novel compounds of formula (T) 
defined herein, including any novel incemiediaie compoimds produced 
in cairyiuK out such processes; 

( iv) Pharmaceutical compositions br fomiulatioas comprising a compound of 
formula (I) as dcfmed herein tosctlier wjtli a Dharmaceuticallv 
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acceptable earner thwein; and 

IV) Processes for the preparation of a phannaceudcal formulation defined 
in (iv) above, e.g. by methods referred to hciciii. 
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lABLLI 







Suuaurc 


iCio (mM) or H inhihtTton 


CDK1 CDiC2 


CDKI 


Ref. 


Olomoudnn 




7 


7 

n±2 

5.7,5.4 




W2003 


C,jH,oN«0 
MW» 214.0 


M 

1 

H 


Ji 








2-imiao-6-m«IhakyiMrine 

(O'-0«(bylgaaiItt) 

C^H^NsO 
MW=16S.O 


<>CH3 
ff\ N 

1 

H 


200 






NU2005 


(O -b^aaylgMmao) 

MW-241.0 


O^nX N 

H 


SJ 


64±3A 
lOOjiM 

28.6 


lOU 


NU2013 


6-allytoxypanne 
C,|HuN/)3 
MW = 176,0 




JJO 


M€0 
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TABLE I fCWiO) 



Nwnber 


Name 


StiDdnm 


IC^OiM}orHiiiiut)iUcpii 












1 

H 




>J99 




NU20I7 


Ci2H,6N40 
MW =232.0 


i 
H 


16 


>inn 

100 fiM 

(3) 

15i 




NU2023 


6-C*pheijyl)d}joxypijnnft 
MW- 240.0 


N^i N 

H 








NU2028 


2*«ni mnX* 1 ly V>3cypurine 
MW« 191.0 


H 


so 


>100 


>I00 


HU2a3l 


2-umno-<hprt>patxyl' 
axypurice 

(o'-proporsyignaDnie) 

C,Il7>i50 




60 
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Number 



I propoxypunnc 



Pl»nyOofcaxypurinc 



(X)tiie4fcallygTOj|ie*) 



MW = 205.0 



(O-aoetDoylpafilne) 



CgHgN503 



Sm«tun 



'^1 



H2N 



H 



^C5o(MM)or%inftibition 



CDKl 



CDK2 



CDIC4 



100 



3] 



m 
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TABLE 1 /COVIp ^ 



Numhfir 


Name 




i^so (uM) or % i&hibhion 


CDKl 


CDK2 


CDK4 




MW=23).0 




>IO00 






NU2037 


aUjicBsypuHoe 
MW = 231.0 




> 1000 






nuim 


bcnz)4^ttniic 
C,3H,3N50 


So 


>iOOQ 






NU2(M0 


propoxypttHno 


"A— " 

1 

H 




>100 




NU2M1 


(0*-plieactkoxy(«Mne) 


n 


100 
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TABLE wrn^Jm^ j 



Number 


Kfame 




IC50 (^M) or H inhnwtion 




CUICI 


CDK2 


CDiC4 




NU2042 


2«»o-Hi-pheiiyWly|. 
00^) purine 

(O'pbcaytallylgiiaiiuM) 
fc<W = 2^7.0 




40 


>100 

75±2m 
100 MM 

CJ) 

23.3 


>100» 

m 






<li«rc4lKay)pfDpoxypurtne 
C9l!,3K505 


H 




>100 




NU2045 


CO -pmpylgntiritte*) 
MW-l93i 


1. 


SO 






NO2046 


2-4miQo^boryiHninc 
fo'-ctbylgMiiiBe') 

MW-I79^ 


H 


100 





i / 
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TABLE 1 (COmU\ 



Number 


Nunc 


Slructure 


ICjo (mM) or U inhs^iticn 








CDiCI 


rnic7 






aJfyioxyporine 
MW- 219.0 


1 

H 








NU2050 


^amlA^(2»2-dimctboxy) 
MW»267^S 


H 




>100 




NU205I 


C1H7CIN4O 
MW = 210.62 


JsA7 

1 

H 


400 








2*amioo^ii-bQtoxypurine 
fO*-hiitylgnn»lo«') 

C,H,3>I,0 

MW- 207^4 


H 


no 






NU2053 


2«anikx>6-OmethyO 
btityloxypurine 

MW=«220^ 


fAil N 

H 




>I00» 


70 
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TABLE I /CONTO^ 



j Numb«r 




Sovcturc 


IC^(^M)ar%lnhrbJrton 




CDKI 


CDK2 


CDK4 


NU2a54 


2-tJnio>^|-«hyi)alJyl- 
oxypuriae 


or? 

Ill — " 

1 

li 


20 








1 Uinoss 


oxypuriDe 

CO ^propaDyimoiae') 




il 










3-amtoo 6 (3 me%l 3- 
MWs 349^7 




22 


>100 
33t2« 

(3) 


122 


NU2057 


oxo)Ujix)ox)rpuriDe 
ethyfeoe «cdal 


H 


JOS 


MOO 
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NU206I 



NU2067 



incayioxypuriM 
CO-cytiobnylgMmBe') 

MW.247J0 



NU2064 



2-amino-^hcx-S2- 
coylojcypunne 



CjjH,5N,0 



CilH,5N50 



CO ^ytMpMiylgttft^i^e-) 

MW-.333^ 
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TARrPi(m>iTT») 
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1 Number 


N«uc 




rc, 

CDKI 


CiilCZ 


I'nhfhirMvi | 




^-aB)ina-6-(Z2-<IimedjQBO') 
2-ph«jyIethy(diEypwinc 






>1W 


CDK4 




roctbyloxypgrine 


H 


75 








MW =33711 


H 


22% 
100 |iM 


>100 
100 fiM 


>ido 1 


J 




H 


48 ±7% 
at 

100 >iM 


>SAO 

39±5at 
100 
0) 




memyloxypurine 
MW = 299.37 




i%ar 10 

i 


>ioa 

IrtscA fit 
100 

uiiMy) 


>100 
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TABLE 1 (CXy^) 
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>Iumber 



NU6022 



NU0025 



wm6 



oxypuftec 



MW- 26132 



2-amliJOH6.[(^r^'. 
uw<J»rI]oxypufine 



WW=265.27 



2-araino6.(C^?,7'. 



MW«365.27 



t'w^loxangBanmc 



a 299.28 



Table i fcoyrn} 



CDKI 



CDJQ 




261 >109 
27±4at 

(3) 



6Si6% >]00* 
S8±6ai 

0) 

47.6 



S0±\% 
ai 

100 pM 



100 MM 



3412% 
at 



>100 
2Sx4at 



lOOuM I lOO^iM 
(3) 



69 



52 1 2% 
at 



^100 
96BII00 

12. 9 « 
10 /iM 



>|()0» 
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Struetorc 




NO 



I 
H 



MW-273J3 



pynolkilQone guanine 
MW- 24824 



CDKI 



'C3oOiM}or%inhibitioo 
CDK4 



67±2V. 
at 



CDK2 
>100t 

69 ±10 at 




it 



100 uM 
(3) 



9 

22 



NU6032 



NU6034 



NU6037 



Name 



pyn'oJkJinono guanine 



2.6^iamino- 

_M^a22^ 

pyrimidin* 
MW-237J0 



NU«03g 



2.^iainiae-4. 
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Stnicuife 



"•■»(uM)or»4inhiw^ 



a 



CDKI 
54t2H 



CDK4 



123 

37i2«i 
fOOuM 
(3) 



4f ^ 



at 



40 i4 



100 jiM 



3fr 
fit 

10 uM 



>1000* 



1 Inooloc 




7i3ai 

lfl;iM (3] 




54±«<£ 
100 uM 




lOOuM 




6i:4nt 
I0hM(3) 




100 )iM 

(3) 





Number 



NU603y 



NU6040 



NU604) 



mm') 



NU6043 



NU6044 



NU6045 
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Nome 



Stroetiire 



5-Qitroaopyrimidinc 
MW =245^4 



0^0 



(bciUjrliiivUiuAy} 
pynmidute 

MW = 23US 



iMe 



mcOiylamlfto pyriraidme 
CsH7aN4 

MW« 158.59 



MW=2S7-25 



MW = 235J« 




^(cyclohexcoyl>S- 
nitrosopyrimidiae 

MW- 24927 



m 



,N-0 



CUKI 



At 

100 uM 



4*7 



CDK2 



5ltZM 
100 mM 
0) 



100 
(3) 



3 ±2 
It 

ICOhM 



100 itM 



73±.l 
10 mM 



J4t24at 
100 |iM 
(3) 



8113 Ai 
100 MM 

<3) 



liuol 
100^ 

l0)iM(3) 
6.1 
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Number 


Nane 


Smictiire 


IC^ 0^) or % inhibition 








CDKl 


cwa 




NU6046 


(cydohetesyl) pyrirai&w 
MW-220J!? 


Hj»r ^tr 


I6ii3 
at 

100^ 


gitat 
100 )iM 
(3) 






eyelohexyrmerfiAKypuriae 

rijHisCiKiO 

MW» 266.73 


H 


IO<VM. 

6±4(3) 


100^ 
lOiiMO) 






2^iaicthjrhuuuKr6- 
cydohcsyl mctboxypurine 

Ct4H2|N50 

MW* 275.35 


H 


IOOmM- 


100^ 

3113it 
10uM(3) 
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CLAIMS 

I Use of apurine compound having the general stiuctmal fonnula I 




or a phamflceutically acceptable salt aud/ur prodrug form thereof for the 
manufacture of a medicament for use in therapy for treatment of tumours or 
other cell proliferation disorders in mammals, wherein said purine compound 
PTOVid^'s an active CDK-inhibiting agent, and is characterised iu ibal in 
stnictMral formula I 

X isO.SorCHRx 

where Rx is H or alkyl; 

D isII,haIoorNZiZ2 

where Zi ond Zz arc each independently H or Cm alkyi or Ci./| 
hydroxyolkyl; - - 

A is selected fiom H, alkyl. Cm alkoxy, hydroxy, 

CH2(CH2)nOH (n-M), and NRalRa2 where Rai and Ra2 are each 
independently H or Cj ^ alkyl; 

B is selected from H. Cm alkyl, Cm alkoxy. CF3. an optionaUy 
substituted oiyl (e.g. phenyl) or an optionally subsiimied aralkyl (e.g. 
benzyl), and an hydroxy group thai provides a CO taufomer, and 

Y is or includes an optionally substinited 4- to }J-membered carbocyclic 
or heterocyclic riug; or comprises an optionally siibstimted linear or 
branched hydiocarbon chain. 
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2. The use, claimed in Claim 1 of a purine compound 03 defined therein in 
which Y romprises a ring structure that includes polar hydroxy! substitueub, 

3. The use danned in Claim 1 of a purine compound as defined therein in 
which yisacycloalJcaneorcycloalkencring. 

4. The use clahncd m Claun 3 of a puriuc compound as defined therein in 
which Y is a S- or 6- merabered cycloalkane or cycloalkene ring having one or 
two double bands. 

5. The use clahncd m Claun 4 of a purine compound as defined therein 
except that one or two of the carbon atoms in the cycloalkane or cycloalkene 
ring arc replaced by hetcro aioms or groups. 

6. The use claimed in Clahn 5 of a purine compound as defined therein in 
which said hereto atoms or groups are selected fipm 0, MR' (where R' is H 
or Ci^ alky I) and (in a cycloalkene ring) "N=. 

7. The use claimed in Claun 1 of a purine compound as defined therein m 
Which Y 15? a substituted 4- to 8- membcred carbocycHc or heterocyclic ling 
wherein the or each substituent is selected from H, Ci4 alkyl, OH, Cm 
allcoxy, halogen, CF3, CN, N3 and NRyiRy2 where Ryi aiid Ry2 are each 
independently II or C^ ^^I^yl- 

8. The use claimed m Claim 7 of a purine compouud as defined iherem in 
which two of the said substitucnts arc on adjacail atoms of the ring and are 
linked to form an additional fused carbocychc or heterocyclic ring structure. 

9. The use claimed in Claim 1 of a purine compound as defined therehi in 
which Y comprises a ring structure represented by one of Uic following 
stnicniral formulae: 
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1 o-^^v 



where V aiid W arc each selected independently from 

0,S,NR'(R*isHorCi.|alkyO 
andCH2or=CHsand 
5 R] and R2 arc each Hot Ci^ alky]. 

10. The use claimed in Claim I of a purine compound aa defined therein in 
which D is an unsubstituted amino group and X is o^gai. 

11. The use claimed in Claim I of a purine compound having a structural 
formula selected from the following: 



10 
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X - 0 or S 

ftj ■ K, CHj or CiB^ 
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12. The use claimed m Claim 1 of a purine compound 03 defined m any of 
the preceding claims wherein the or each alkyl group present, cither ds such or 
OS a moiety in on alkoxy or other group, contains 1-6 carbon atoms. 

The use claimed in Claim 1 of a purine compound which is one of the 
following: 

2-amino-6-(3-methyI-2-oxo)but>ioxypurine ethylene acetal 
2-amino-6-cyclohexyl-methyloxypurinfi 

(0^-cyclohexylmeihylguanine) 
2-amino-6*cyclopentyl-methyloxypurine 

(O^^cyclopentyimethylguanine) 

?-amino-6-cyclohex-3-enyhi>ethyIoxypurine 
2-amino^<yclopent- l-enylmethyloxypurine 

(0^-CycIopenienylmetfaylguanine) 
2-amino-6-( 1 -cycIohexenyD-methy loxypurine 

(0^-Cyeluhcxcnyknclhylguanine) 

2-amino-6-perillyloxymcthyIpurinc 

0^-Ribofiirannsylgiianine^ 

2«amino^(24etrahydr(vfiiranyl)-methylo>iypurine 

2-aTnino-6-adamantyl-methyloxypurine 

O^^Galactosylguaninc 
2-amino-6-(2-naphthyl)-mctliyIoxyjJuriiie 
2-amino-6-(2-teti-aliydiX)pyranyI)-incdiyIuxypurinc 
2-ainino-6-( 1 -uaphiliylVnaelhy loxypurine 
0^-(2;2.pimetbyl- 1 ,3-dioxoIane4.methoxy)guanine 
0^-( 1 ,4-Dioxja3piro[4 .5 ]dccane-2-mcthoxy)guamnc 
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14. A purine compound having the general strucniral formula I 




A 



•B 



I 



H 

or a phannaceutically acceptable sail and/or prodrug form thereof, 

characterised in tl^t m structural formula I 

X isO,SorCIIRx 

where Rx is H or C 14 aikyi; 

D isIlhaloorNZiZ2 

where Z] aud Z2 are each Independently H or C1.4 allcyl or Cm 
hydruxyalkyl; 

A is selected from H, Cm Cm aikox>-, hydroxy, 

CH2(CH2)nOH (n=MX and NRalRa2 where Rai and Ra2^»^ ^is^ch 
independently H or Ci4 alkyl; 

B is selected from H, Cj^ alley!, Cm alkoxy, CF3, an optionally 
substituted aiyl (e.g- phenyl) or an optionally substituted oralkyl (e.g. 
benzyl), and an hydroxy group that provides a C=0 tautomcr, and 

Y is or includes an (^ti<Mially substituted 4- to 8-membered carbocyclic 
or heterocyclic ring; or comprises an optionally substituted linear or 
branched hydrocarbon chain 

for use as an active pharmaceutical substance. 

15. A compound as claimed in Claim 14 for use as an active pharmaceurical 
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in an alkoxy or other group, contains 1-6 carbon atoms. 

16. A compound as claimed in Claim 14 or 15 for use as an active 
pharmaceuiical substance wherein Y comprises a ring smicnire that includes 
polar hydroxyl substiments. 

5 17. A compound as claimed in Claim 14 or 15 for use as ail active 
phannaccutical substance herein Y is a cycloalkane or cycloalkcnc ring* 

18. A compound as claimed in Claim 14 or 15 for use as an active 
pharmaceutical substance wherein Y is a 5- or 6- membered cycloalkane or 
cycloalkene ring having one or two double bands. 

10 19. A compound as claimed in Claim 18 except that one or two of the 
carbon atoms m the cycloalkane or cycloalkene ring arc replaced by heiero 
atoms or groups. 

20. A compound as claimed in Claim 19 in which said hetero atoms or 
groups are selected from 0, S, MR' (where R' is H or C 14 alkyl) and (in a 

15 cycloalkene ring) -N= 

21. A compound as claimed in Claim 14 or 15 for use as an active 
pLarmaw:uLical substance wherein Y is a substituted 4- to 8- membered 
carbocyclic or heterocyclic ring wherein the or each substiment is selected from 
H, Cm alkyl. OH Cm alkoxy, halogen, CF3, CN, N3 and NRyiRy2 where 

20 Ry 1 and Ry2 are each independently H nr CiJ^ alkyl. 

22. A compound as claimed in Claim 21 hi which two of the said 
substitucnts arc on adjacent atoms of the rhig and arc linked lo form an 

. additional fused carbocyclic ur hclcrucyclic ring slruclure. 

2^. A compound as claimed in Claim 22 in which Y comprises a ring 
2 5 stnicture represented by one of the following structural formulae: 
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where V and W are each selected independently from 

0,S,MR'(R'isHorCi^alkyl) 

an(lCH20r=CH.;and 
Kl and R2 are each H or Cj^ alkyl. 

24. A compound as claimed in Claim 14 or 15 for use as an active 
Phannaccutical substance in which D is an unsubstituted amino group and X is 
oxygen. 

25. A purine compound for use as an acUve pharmaccuUcal substance 
characterised m Hiat it has a siruciural fonnula selected from ihe following: 
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X ^ 0 Of 3 

Ri - H, CH3 or CjHs 

Rj - ft/ CH3 or CjHj 
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26. A purine compound for U3c as an aciivc pharmaceuiical substance 
characterised in that it is one of the following: 

2-amin<>:^3-inethyi-2-oxo)butylo?typurinc ethylene acetal 
2-amino-6-cycloh©xyl-methyloxypurine 

(O^-^tyclohexylmethylguaninc) 
2*amino^yclopentyl-methyloxypurine 

(O^-cyclopentylmdhylguonine) 

2-aniino-6-cyclohex-3-enyhnethyloxypurine 
2-amino-6-cyclopeat- 1-cnylmcthyloxypurme 

(0^-Cyclopentenylmethylguanine) 
2-amino-6-( I -cyclohexenyl)-tnethylo}07urine 

(0^-C!>T.lobexjenylmetfaylguanine) 

2-amlno-6-periliyloxyineihylpurine 

0^-Ribofuranosylguanine 

2-ainino-6-(2-tetrahyciro-iurany!>mcthylox7-purine 

2-amino-6-adamantyl-methyIoxypurine 

0^-Galactosylguanine 
2-amino-6-(2-nophthyi)-mediyloxypuiine 
2-Qmiao-6-(2-tetrahydropyranyl)-mcthyloxypurine 
2-aniino-6-( 1 -naphthy l)-methy loxypurine 
0^-(2,2-Dimethyl- 1 3-dioxolane-4-meth05q^)guanine 

0^-( 1 ,4'Dioxa3piro[4,5 ]dccanc-2*niethoxy)guaninc 

27, A purine compound which is one of the following Oi a phamiiicculically 
acceptable salt and/or prodrug fonn iliCTCof: 

O^-RibofUranosylguanine 
2-ajniau-6-(2-lcirdIiydR>-furdnyl)*mcthyloxypurine 
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2 -amin<>-6-adainantyl-methyloxypurine 

O^-Galactosylguaiunc 
2-amin(>6<2-naphthyl>meihyloxypurine 
2-aniin<>-6-(2-ietrahy(ln)pyranyl>Tnethyioxypur^ 
5 2-amiiio-6-(I-naphthyI)-methyloxypurine 

0^*(2,2-Dimethyl-l ,3-dioxol(me-4-mcthoxy)guaninc 
0^-(l ,4-Dioxa^piro[4 Jldccajie-2-metiioxy)guaninft 

28. A phannaccutical formulation or composition containing a comppund as 
claimed in any one of Claims 14 to 27 in imit dosage fonn made up for 

iO administration lo a mammal likely to benefit from treatment with a CDK- 
inhibiting agent in the course of therapy. 

29. A pharmaMinticjil formulation or composition for medical use 
comprising an elleciive CDK-inhibiting amount of a compound as claimed in 
any one of Claims 14 to 27 together with a phannaceulically acceptable cairier. 

15 30. A pharmaceutical formulation or composition as claimed in Claim 28 or 
29 for use in antitumour treatment. 

31. A pharmaceutical composition for treatment of tumours or other cell 
proliferation disorders in mammids, said composition containing as tlic active 
ingredient a CDK-inhibiting purine compound having Qic sliuciural formula I 
20 below; 



A 
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FIGURE 1 



NH >^ \ hydrophobic 

I N N-M© ) specificity pocket 




ATP ribose pocket 



FIGURE 2 



Hydrophobic pocket 

^0 ^f'O' 

H ) ATP ribose pocket 
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